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LUMpOKOSKpaHHOrO COOTHOLUeHH^ CTOpOH. 

GucreMa Ancnjien cofi,epyK\AT cpeActBO A^cnne?i, 
cpeACTBO KapTorpacf)MpoBaHH?i BbixoAHoro 
BweocHmana, cpeACTBO aos o6pa6oTKH, 
cpeACTBO nepeKnioHeHUH. cpeAcreo Bbi5opKki, 
cpeACTBO ynpaaneHUfl. Jexm^ecmu 
peayjibraTOM jiBn^eTc^ noBbimeHne 
paspetuaioLAeM cnoco6HocTM AMcnnefi c oahum h 
wiHornMM M3o6pa>KeHMflMM Ha sKpaHe m oahofo 

M MHOrUX MCTOMHI/iKOB. HMeiOlAMX OAHHaKOBbie 

njiM pasHbie cooTHOLtieHMfl cTopoH cjDOpMaxa 

M306pa>K:eHMfl iA B03M0>KH0CTb Bb!6opa 
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(54) DISPLAY SYSTEM 

(57) Abstract: 

FIELD: TV sets having image format of 
wide-screen relation of sides. SUBSTANCE: 
display system includes display means, means 
mapping output videosignai, processing 
means, switch-over means, selection means, 
control means. EFFECT: increased resolving 
power of display with one or many images on 
screen from one or several source having 
equal or different relations of sides of 
image format and capability to choose 
relation of sides of display format. 21 c!, 
117 dwg, 1 tbi 
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HacTOfliJ^ee «3o6peTeHMe oTHocMTca k 
o5nacTM TenesnAewMSR, HanpuMep k 
ycTpoiacTBSM TeneBMSopoB, liMeioiL^MX ctDopwiar 

M305pa>KeHMyi LUHpOKOSKpaHHOrO COOIHOLUeHMf? 

CTopoH, KOTopbie ^onmih\ nHTepnonMpoBarb 
BMfleoAaHHbie, MTo6bi peank!30BaTb paannMHwe 
c|)opMaTbi M3o6pa>KeHMyj. Bonbiut^HCTBO 
TenesMSopoB ceroAHyi i^weiOT cooTHOiueHMJ? 
cjDopMaTa moQpa)KeH\A9\ - ropMSOHrajibHoi^ 
LUMpi/iHbi (AnnHbi) K BepTMKanbHof^ Bbicore - 
paBHoe 4:3. CooiHOLueHne t/!3o6pa}KeHMfi 
LUi/ipoKoro ctDOpMara 6oJiee 6nmm 
CfOOTBeTCTByer cooTHOiueHHio cj^opwara 
n3o6pa>KeHi/i5^ KHHocf)i/inbMOB, Hanpi^Mep 16:9. 
H3o6peTeHne Mo>KeT npHweHfiTbCfl b oTHOLueHMM 
TeneBMsopoB npHMoro BvmeH\A9\ vi 
npoeKi4HOHHoro jeneBHAeHUJi, 

TeneBH3opb! nnn reneBusMOHHbie CMcreivibi, 
HMetouL^Me cooTHOLiieHne cf)opMaTa ii3o6pa>KeHMH 
4:3, Macro HMenyeMbie KaK 4x3, orpaHHMeHbi 
xeM, MTO Moryi Bi/isyani/isi/ipoBarb oahh h 

MHO>KeCTBO HCTOMHUKOB BHABOCHmanOB. 

FlepeAaMU reneBusnoHHbix cumanoB 
KOMMepMecKHX BeLL^arenbHbiX KOwnaHnPi 
(craHUMPi), sa i/idcnKDMeHnew 

3KcnepnMeHTanbHoro Marepi^ajia, npo^icxoA5=?T b 
cooTHOUueHMH ct)opMaTa M3o6pa>KeHPiH 4x3. 
MHome TenespureriM HaxoA«T ctDopwiar 
H3o6pa>KeHMfl 4x3 weHee npufiTHbiM, newi 
cx>OTHOLueHMe 6onee ujMpoKoro ct^opMara 
M3o6pa>KeHMyi, cBfisaHHoro c KHHOcjDvinbMaMM. 
TenesuisMOHHbie cMCTewbi c cooTHoiueHnewi 
M3o6pa>KeHi/iyi b mnpoKOM ct)opMaTe 
o6ecneMHBaKDT He roJibKO 6onee npufiTHoe 
M3o6pa>KeHMe. ho ia raioKe Moryr 
BM3yani43i^poBaTb mctomhuku ci/imanoB 
uji/ipoKoro 4)opMaTa M3o6pa>KeHHfi b 
cooTBeTCTByK)iMeM LunpoKOM ct)opMaTe A*^cnjie?i. 

0HnbMbl "Bb!mHA«T" KaK KMHOCf)MJ1bMbl, 3 HG KaK 

cpesaHHbie no KpafiM KaApoB unw MCKa>KeHHbie 
BapnaHTbi nx. BMAeoMCTOMHUK HG ipeSyeTcsi 
oOpesaib Hn bo BpeMfl npeo6pa30BaHi/!5i 
cfDi^jibMa B BMAeoH3o6pa>KeHi^e, Hanp^Mep, 
nocpeACTBOM reneKMHonpoeKTopoB, h\a bo 
BpeMfi o6pa6oTKM npoi^eccxjpaMM na 
leneBHA^HHn. 

TeneBusnoHHbie cHcreMbi c 

LUnpoKOcjDopMaTHbiM cooTHOLueHi/teM /2,\Acnne9\ 

TaK>Ke COOTBeiCTByKDT AH?! ncnonb30BaHM« B 

6onbLuoM pa3Hoo6pa3i4M A^cnneeB c cumanaMU 

AHH TpaA^!4HOHHblX \A UJHpOKOC|DOpMaTHblX 

AMcnnesB, a raKKe hx KOM6MHai4nPi b ^\Ac^^e9\x 

CO MHOri/IMM M305pa>KeHl/!?IMH. OAHaKO 

HononbsoBaHne At^cnnees c uji/ipoKOSKpaHHbiM 
c|3opMaTOM BneMBT 3a co6oPi pw npo6neM. 
H3MeHeHne nponopunK ct^opwara pyicnnesi 
MHoroMMcneHHbix GumanbHbix mctomhmkob. 
o6pa30BaHMe cx>macoBaHHb!x xpoHnpytoiMUX 
cumanoB m acHHxpoHHbix, ho npi4 
oAHOBpeweHHO Bi^syannawpyeMbix McroMHUKax. 
nepeKOK^MSHne Me>KAy MHoroMncneHHbiMii 
MCTOMHMKaMi/i ATifl reHepupoBaHMs AvicnneeB co 
MHomMH M3o6pa>KeHM5iMM M o6ecneMeHne 
i^3o6pa>KeHMi^ c Bbicx>Koi;^ paapeiuajoiiiet^ 
cnoco6HocTbio m oKatbix ci/imanoB Aannbix 
npeACiaBnyiK)! runoBbie KareropuM raKi^x 
npo6neM. LLlMpoKOSKpaHHaJi TeneBi43MOHHafl 
cucTewa cornacHo HacroyiiAeMy i/i3o6peTeHMK3 
pemaeT sm npo6neMbi. LUnpoKOSKpaHHaH 
TeneBkisnoHHan cMcreMa cx)macHo HacioBiAeMy 
H3o6peTeHHND B pasHbix Bapt^aHTax ero 
peannaaqHH o6ecneHMBaeT BbicoKyio 
pa3peiuafOL4yK) cnocoSHOCTb jiy\cnne^\ c oahmm 
i/i MHomwn M3o6pa>KeHnaMi/i Ha sKpaHe m 

OAHOrO M MHOmX HCTOMHl/iKOB, HMeiOlUHX 
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OA^JHaKOBbie ViTWA pasHbie cooTHOiueHUfl cropoH 
ci3opMaTa M3o6pa>KeHMfl n B03M0>KH0CTb Bbi6opa 
cxDOTHOLueHHH cTopoH €j)opMaTa A^^conefi. 

TeneBH3MOHHbie ct^cieMbi c 

ULJMpOKOCfDOpMaTHblM COOTHOLUeHMeM CTOpOH 

AMcnneji Moiyr 6biTb peanM30BaHbi b 
xeneBMSMOHHbix ycrpoMCTBax, 
BM3yani43MpyK)LC4i/ix Bi/iAeoci/imanbi na ocHOBHbix 
HJiM craHAapTHbix HacTorax ropn30HTanbHoro 
cKaHi/ipoBaHnsi n Ha MHomx KparnbiM mm, a 
TaK?Ke nyiGM MepeccipoHHoC^ m 
HeMepeccTpoMHoi;^ pasBepTKM, CraHAapTHbie 
BMAeocMmanbf comacHO HTCI4 (Hai4MOHanbHbii:^ 
KOMnrer no TeneBH3MOHHbiM cMcrewiaM). 
HanpuMep, BM3yanM3MpyioTCS^ nyrewi 
MepeAosaHUfi nocneAOBarejibHbix 30h Ka>KAoro 
BuiA^oKaApa, npviHew Ka>KAaj? sona 
reHepMpyercfi npn nposeAeHnn CKaHnpoBaHMH 
pacrpa Ha ochobhoP! mum craHAapTHof^ MacTore 
ropM30HTajibHoro cKaHnpoBaHH?i, npMWiepHO 
15,734 ri^. OcHOBHafl cKopocib mjim MacTora 
CKaHnposaHMfl B cooTHouueHUM BMAeocumanoB 
o5o3HaHaeTC?i no-pasHoiviy, KaK f h> I^h ^ 1H. 
^aKTMHecKaf? MacTora curHana 1f h SyA^T 

MSMeHflTbCfl B CX)OTBeTCTBMM C pa3HblMM 

BMAeocTaHAapTawiM. B cooTBercTBMM c 
ycMriMHMM no ynymueHMK) KaHecTBa 
M3o6pa>KeHMJi TejisBMSopa paspaSoraHbi 
CMcreMbi BM3yanM3aLJiMM BMABOCMmanoB 
nporpeccMBHO HeMepeccTpoMHbiM nopfiAKoiw. 
riporpeccMBHoe CKaHMposaHMe rpeSyei, HTo6bi 
Ka>KAbiii^ BM3yanM3MpyeMbiC^ KaAP 

pasBeprbiBancfi b reneHMe oAHoro m Toro >Ke 
nepMOAa BpewieHM, BbiAeJiennoro ahr 

CKaHUpOBaHMfl OAHOM M3 AByX 30H 

MepeccrpoMHoro c|)opMaTa. Be3 MepHaHMyi 
AMcnnen AA-BB Tpe6y K)T, MTo6bi Ka>KAa5i aoHa 
CKaHi/iposanacb ABa>KAbi nocneAOBarejibHO. B 
Ka>KAOM cnyHae MacroTa ropn30HTanbHOM 
pa3BepTKM Aon>KHa 6b!Tb aboPIhom no 
cpaBHeHMio CO craHAapTHoPi ropusoHranbHOM 
MacTOToPi. MacTOia paseeprKH b OTHOiueHMM 
raKMX nporpeccuBHo cKannpyewbix mum He 
coAep>KaLi4MX MepmaHMfi A^^cnneeB 
o6o3HaMaeTCH no-pasHOMy, KaK 2f h ^ 2H. 
BejiM^-iMHa MacTOTbi CKaHMpoBaHMS^ 2fH cornacHO 
craHA^pTaM CLUA. nanpMwep, cocraBnyieT 
npuMepHO 31,468 V\\. 

LLlMpoKosKpaHHaJi CMcreivia TenesMAeHMfl 
comacHO eapwaHTaM peannaauMM MsoSpeTeHUfi, 
M3Jio>KeHHbix SAecb, MMeer Bce bo3MO)khoctm m 
npeMMyu^ecTBa, onMcaHHbie Bbime. 

BMAeoAMcnneP! Mweer nepsbiPl c})opMaT 
cooTHOUJeHM?i cTopOH p^ox\s\B9i, CKaxewi 16x9. 
Kaprb! KapTorpacjDMpoBaHMyi - A^^cnneM 
perynMpyeMoro M3o6pa>KeHM^ 
BM3yajiM3MpyK)TCH na BHAeoAMcnnee. flepBbiM m 
BTOpoPt cumanbHbie npoi4eccopbi rsHepMpyK^T 
nepBbiP^ M BTopoPi ceneKTMBHO 

MHtepnoiiMpOBaHHbiPi BMABocumajibi m3 

MCXOAHblX BMAeOCMmanOB, MMeKDLUMX OAMH M3 
paSHblX CjDOpMaTHblX COOTHOLUeHMPi 

M3o6pa>KeHHH, nanpMMep, 4x3 n 16 x 9. 
l4HTepnonMpoBaHMe bxoahwx BMAeocMmanoB 

MO>KeT npMBeCTM K paCLilMpSHMK) MflM OKaiMKD 

BXOAHbix BMASocMrHanoB. RepsbiPi n BiopoM 
cMmanbHbie npoL!,eccopbi woryr TaK>Ke 
ceneKTMBHO o6pe3aTb BXOAHbie BMA^ocMmanbi. 
B 4ejiOM, BXOAHbie BMAeocMmanbi Moryr 
Bbi6opoMHO oepeaatbcf!, MHiepnojiMpoBaTbCfi, a 
raKMce OAHOBpeiweHHo odpeaarbc^i m 
MHTepnonMpoBarbCfi \a He o6pe3aTbC5i. m He 
MHTepnoHMpoBaTbCfl. CxeMa nepeKOWMeHMJi 

Bbl6opOMHO COeAMH^^eT MCTOMHMKM 

BMAeocMnHartOB, KaK BXOAHbie BMAeocMmanbi. 
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CxeMa CMHxpoHMsauMM CMHxpoHii3npyeT nepebiPi 
M BTopotiH CMmanbHbie npoi^eccopb! co cxeMoi?i 
KapTorpa^wpoBaHMsi. Cxewa Bbi6opKii BbiGnpaer 
B KanecTBe BbixoAHoro Bweocumana Me>Kay 
OAHHM nepBoro m Bioporo o6pa6oTaHHbix 
BMAeocumanoB \a KOMeMHai^new nepsoro m 
BToporo o6pa6oTaHHbix BHAeocumanoB. Cxewia 
ynpaBJieHnsi ynpaBn^er cxewoii^ 
KapTorpacjsnpoeaHWs^, npoi^eccopawit/i nepeoro m 
BToporo cumanoB \a cxeMoi^ BbiSopKH b 
OTHOLueHUM perynMposaHMfi cxDOTHOUJeHUfl 

CTOpOH C|30pMaTa AHCnne?! COOTHOLUeHH51 

CTopoH M3o6pa>KeH!/if! Ka>KAoro KBApa. 
npeAcraBiif^eMoro b BbixoAHOM BkiAeocMmajie. 
Oahmm h3 paBHbix 4)opMaTHbix cooTHOiiieHMi:^ 
AHcnnefl BXOAHbiX Bweoci^rHanoB MO>KeT 6b!Tb 
TO >Ke caMoe, KaK n nepeoe cjDOpwaTHoe 
cooTHOOJeHMe j3,\Acnne9\ Ha BHAeoAHcnnee. 
CxeMa KapTorpacjDi^poBaHMfi MO>KeT coAepxaxb 
cxeMy reHepuposaHi^H pacrpa Ana 
sneKxpoHHo-nyMeBO!?! rpySKH nnn renepaTOp 
AeLiJi/icf)paTopa aApeca Ana 

xnAKOCKpucTanjii/iMecKoro AJ^cnnea. CucTeMa 
A^cnnea mokgi AonoiiHHTexibHo coAepKaib 
cxeMy Ana npeoSpasosaHna MepeccrpoMHbix 
BMAeocMrHanoB b HeMepeccipoMHbie cjDopMaxbi, 
ABa BHyTpeHHi4x HacTpoeMHbix ycrpoMCTBa m 
MHOKecTBo Hapy>KHb!X LUTencenbHbix mesA. B 
OAHOM BapnaHTe peanmaixm naoOpereHMfl 
nnoiAaAb Awcnnea M3o6pa>KeHkifi wioxer 
perynnpoBaTbca ronbKO no Bepii^Kann, \a cxewibi 
o6pa6oTKM nepsoro m Bioporo onrHanos 
MHTepnonnpyiOT BHAeocurHanbi TonbKO no 
ropnaoHTann. 

Our, 1(a) - bmabi, nojiesHbie Anfi 

noacHeHUfl pasHbix cjDopMaTOB Ancnnefi 

UJHp0K03KpaHH0M TeneBM3MOHHOM CMCTeMbl. 

0nr. 2 - 6noK-cxeMa uJMpoK03KpaHHoCi 
reneBMSMOHHoPi cucTewibi b cooTBeTCTBMM c 
ornuMMTejibHbiMn npusHaKawM nao^pereHna m 

aAanrnpoBaHHoPi Ana dp\/HKi\\AOH\ApoBaHm hb 
HBCTore 2fH ropMSOHTanbHOM paseepTKH. 

0nr. 3 - 6noK-cxeMa lunpoKoaKpaHHoro 
npoi4eccopa, noKasaHHoro Ha cjDnr. 2. 

0nr. 4(a) - 6noK-cxeMa LUnpoKoaKpaHHoPi 
reneBMSHOHHOM cHcreMbi b cooTBercTBUM c 
oTnwMi/iTenbHbiMH npMSHaKaMU HaoGpereHMa m 
aAanrnpoBaHHoPi Ana ct)yHKqMOHMpoBaHMa na 
nacTOTe 1fH ropusoHTanbHoR paasepTKH. 

<t>Mr.4 (6) - 6noK-oxeMa LunpoKOSKpaHHot^ 

TeneBl43HOHHOPl CtlOTeMbI B COOTBerCTBUM c 

OTnMMi4TenbHbiMi/i npusHaKawH Mso^pereHMa m 
BAanrnpoBaHHoPi Ana cjDyHKL^MOHnpoBaHUJi c 
>KMAKOKpMCTaj!nMHecKHM AUcnxieeM. 

0Mr. 6 - 6jioK-cxeMa LunpoKosKpaHHoro 
npoLieccopa, noKaaaHHoro Ha ct)Mr. 4. 

<t>nr. 6 - 6noK-cxeMa, noKasbisaioii^aa 
jXBnhHe\Ainv\e noApo6HOCTM lUi^poKOSKpaHNoro 
npoL^eccopa, o6iAero Ana 4)Mr. 3 m 5. 

0iAr. 7 - 6noK-cxeMa npoueccopa 
H3Q6pa>KeHiia-B-n3o6pa>KeHHM, noKasaHHoro Ha 
c{Dnr 6. 

<i>nr.8 - 6noK-cxeMa Marpnqbi nori/iMecKHx 
sjieMeHTOB, noKasaHHoPi Ha dp\Ar. 6. ui 
HjiniocTpupyKDiAaa MapujpyTb! (xiuhhh 
cjieAosaHHa) ocHOBHoro, BcnoMorareribHoro n 
BblXOAHblX CHrHanoB. 

4>nr. 9 M 10 - cxeMb! cnHxpoHi^saqi^M, 
nonesHbie Ana noacHeHMa o6pa30BaHi/!a 
cjDopMara Ancnnea, noKaaaHHoro na dpvw. 1(d), 
Mcnojibsya nonnocrbK) yceHeHHbie (cpesaHHbie) 
curHanbi. 

0Mr. 11(a) - anoK-cxewia, noKasbisaioiAaa 
MapujpyT ocHOBHoro curHana Ha cjDnr.S Oonee 
noApoSHo. 
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0Hr 11 (6) noKasbiBaer cjDopMbi bojih. 
nonesHbie Ana noacHeHuta OKaxMa 
BHAeocMrHanoB b jimhm(/i ocHOBHoro CHrnana na 
cjDnr. 1 1 (a). 

Ci3Mr. 1 1 (b) HJlJINDCTpHpyeT CfJOpMbl BOJ1H, 

noiiesHbie Ana noacHeHwa pacLUnpeHi^a 
BHAeocurHanoB e tiuhmm ocHOBHoro curHana Ha 
45Mr. 1 1 (a). 

0Mr. 12 - 5noK-cxeMa, noKasbiBaiOLMaa 
MapiiJpyT BcnQMorarejibHoro CMrnana na c})i^r. 8 
6onee noApo6HO, 

0i/ir, 13 - 6noK-cxeMa anbTepnari/iBHoro 
MapLUpyra ocHOBHoro curnana. 

0Mr. 14 - 6noK-<^xeMa ceKi4HH 
ci/iHxpoHi/!3ai4U!M \A ynpaBfieHwa npou^eccopa 
M3o6pa>KeHiia-B-M3o6pa>KeHMM na ct>Hr.7. 

<i>i/ir. 15, 16 M 17 - 6noK-cxeMbi cbkui/im 
npope>KMBaHna ceKu^MH cnHxpoH!/i3ai4i^M m 
ynpasneHiia, noKasaHHOW Ha 4>iir.14. 

0nr. 18 - raOnnua senHHUH, i/icnonbsyeMbix 
Ana ynpaBJieHna ceKi^i/ieM npope>Ki/iBaH^a, 
noKasaHHOM Ha 4)Mr. 10-12. 

0Pir 19(a) n 19(6) ~ 6jioK-cxeMbi nonHocibfo 
nporpaMMHpyeMbix oSu^ero HasHaneHna cxewi 
npope>KMBaHna Ana ynpaBneni/ia 
cooTHOujeHHaMU ropHsoHTanbHoro m 
BepTHKanbHoro oKaxMa cooTBercTBeHHO. 

01/1 r. 20 - 6jioK-cxeMa cxewibi 
npeo6pa30BaHMa cKaHi^poBani/ia c 
MepeccrpoMHoe na nporpecxinBHoe, noKaaaHHofi 
Ha ct:>Mr 2. 

0Mr. 21 - 6noK-cxeMa cxewibi CHiDKeHna 
tuywa, noKaaaHHOM na c})Mr. 20. 

0Mr. 22 - cxeMa KoryiSnHai^i^H 6noKa n i4enn 
AJia cxeMbi oTKnioMeHMfl, noKaaaHHofi na 0Mr. 2. 

0nr. 23 - cxewia cMHxpoHnaauii^n, nonesnaa 
Ana noacHenna Bapnanra peanMsai^iii/i 
BepTMKanbHoro naHopaMnpoBaHMa. 

0Mr. 24(a) - 24(b) - cxewibi cjDopwiaTOB 
Ancnnea, nonesHbie aha noacHeHwa cxewib! 
cHHxpoHwaauMM Ha 0Mr 23. 

0nr. 25 - 6noK-oxeMa conpa>KeH^a RGB 
(KpacHoro. 3eneHoro. cunero i^BeroB), 
noKasaHHas Ha c|3nr 2. 

0Mr. 26 ~ 6noK-cxeMa npeo6pa30BaTejia 
RGB B Y, U, V, noKasaHHaa na cj^Mr. 25. 

0Hr. 27 - anoK-cxewa L^enn Ana 
reHepupoBaHna BHyrpeHHero curHana 2fH npn 
npeo5pa30BaHwi4 Ifn b 2\w. 

0Mr. 28 - APyraa 6noK-cxeMa Hacru nwHi/tn 
BcnoMorareribHoro curHana. noKaaannoPI na 
cjDnr. 8. 

0kir. 29 - cxeMa crpoHHOf^ nawaTM Ana narw 
crpoK FIFO (FIFO = nepsbii^ na bxoab - nepsbif^ 
Ha BbixoAe), nojie3HOi^ Ana noacnenna 
M36e>KaHMa KonnwsH^ yKasaiena 
cMMTbiBaHMa/aanncM, 

0k!r. 30 - SjioKHsxeMa ynpoineHHoPI L^enn Ana 
peanM3ai4M!/i uenn ci^HxpoHMaaL^MM 

BcnoMorareJibHoro Mapmpyra Ana MaTpwi4bi 
nornMecKi^x aneweHTOB. 

0nr. 31 - cxeMa cnHxpoHH3aL4^M, 
noKasbiBaHDiAaa cornacoBaHHOCTb WHAi^Karopa 
BepxHeM/Hi/i>KHeM 30Hb! c ropMSOHTanbHbiMH 
crpoKaMM BHAeoKSApa- 

0Mr. 32-34 - nonesHbi Ana noacHeHi/ia 
Gnoco6a noAaep>^<aHna i4enocTHOCTM 
MepeccTpoHHoPi paaseprKU b oTHOLueHMM 

OAHOBpeMGHHO BH3yaJll43MpyeMblX 

Bi/iAeocMrHariOB. noKasbieaHDii^ne 
OTHOCMTeiibHyio npo!4eccMKD. 

0nr. 35(a)-35(6) - cjDopMbi bojih, nonesHbie 
Ana noacHeHHa 4>yHKi4HOHMpoBaHna cxeMbi, 
noKaaaHHOM na 4>Mr, 36, 

0Mr. 36 - 5noK-cxeMa i^enw Ana 
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noAAep>KaHMyi L\enocTHocTii HepeccrpoMHon 
pasBepTKM, KaK noHCHeno b cbssm c dpv\r. 31-35. 

0Mr. 37 - cxewa, nonesHafl pp^ noficHeHUJi 
pacnpeAeneHnyi BweonawifiTM PAM, 
Bsai^MOAePicTByioi^ei^ c npoi4eccopoM 

M306pa>KeHM5?-B-H306pa>KeHHH. 

0vir 38 - 6iiOK-cxeMa i^enw An?? ynpaBJieHi^fl 
nepeKnK)MeH^ieM BbfxoAHbix ci/imanoe Me>KAy 

OCHOBHbIM M BCnOMOraTeJIbHblM 

BMAeocMFHanaMM . 

Our. 39 n 40 - SjioK-cxeiwbi i^enev^i 
npuMeuunBaHHH r!HKBMAai4MM np\AMemmaHU\9{ 
nceBAocnyMatiiHoro cMmana 1 6iiT 
cooTBeTcreeHHo a^^ peanMsai^kin cxew 
o6pa5oTKi/i paspeLuaKDU^eii cnoco6HocTi^ Ha c}Dnr 
6 n 8. 

0i/!r. 41 n 42 - 6noK-cxeMbi Ai^?i i\ene\A 
npuMeoji/iBaHHf? jiHKBHAai^i^i/i npuMeujMBaHMfi 
ncGBAOcjiyMaPiHoro cumana 2 6ht 
cooTseTCTBeHHo A^H peann3ai4HH cxewbi 
o6pa6oTKH paapeujaioiJL^ePi cnoco6HOCTH Ha dpiAV. 
6\a8, 

0nr. 43 - Ta6-ni/ii4a, noJieaHa?^ An?? noficHeHu?! 
cxeMbi CABMra ah^ ycuneHns 
c|DyHKii,noHi/ipoBaHMfi L^enePi npuMeuunBaHHJ^ 
nceBAOcnyMat^Horo cumana. 

0nr. 44 - xaeriMi^a, nonesHa?? a^^ noflCHennf? 
eii^e oAHoPi anbiepHari/iBbi e oTHomeHnn 
peannaaqnM cxew o6pa5oTKi/i paapeiuafoiAefi 
cnocxjGHOCTM Ha cf5Mr. 6 m 8. 

0\Ar. 46 n 46 - cxeMbi. nonesHbie Ansi 

nOflCHeHMfl CtDyHKL^MOHl^pOBaHMJ? 

asTOMaTMHecKoro ASTeicropa noMTOBoro j^mnKa, 
<t>vir, 47 - enoK-cxewia aBTOMarnMecKoro 

AexeKTopa noMTOBoro aiAHKa, KaK noflCHGHO b 

CB«3H c <piArypaMV\ 45 - 46. 

0nr. 48 - 6noK-cxeMa anbiepHaTMBHOM i^enn 

An?i peafiMsaqnM aBTOMaxMHecKoro A^TeKTopa 

noMTOBoro fiLquKa. 

0u\r. 49 - 6noK-cxeivia ynpasnfiMDiAeM u,en\A 

BepiMKaiibHbiM paawepoM, coAep>KaLAei;^ 

aBTOMBTHHeCKUM A^TeKTOp HOHTOBOrO HlAklKa. 

0Mr. 50(a) - 50(e) noKasbiBafor cjDopMbi bojih, 
nojiesHbie AHfi no?icHeHn;^ npeo6pa30BaHi/if} 
ananoroBoro cum ana c i\\A(ppoBoiA L^BSTOBbix 
KOMnoneHTOB ocnoBHoro BHAeocMmana. 

0Hr 51(a) - 51(5) - noKasbiBaioT cjDopMbi 
BOJiH, nonesHbie pji^ noflCHeHi^^i CABura 
KOMnoneHTOB srpkocth \a i^Bera b jihhmh 
ocHOBHoro cumana MaTpnu,bi nomMecKnx 

GJlBMeHTOB. 

0nr. 52(a) n 52(5) noKasbiBaKDT ynacTKM 
nMHUM ocHOBHoro cMmana b oTHomeHUH 
KOMnoneHTOB ??pkoctm m i4BeTa cooTBeTCTBeHHO 
AHfl peann3ai4MM oKaxnn BHAeocMmanoB. 

0Mr 53(a) - 53(k) - nonesHbi 
nosicHeHi/iH oKaTuifl BMAeocMmanoB L^eeTOBbix 
KOMnOHeHTQB HO OTHOLyeHt^K) K KownoHeHTaM 
SipKOCTM. 

0Mr. 54(a) \a 54(6) noKaabiBator ynacTKH 
HMHUM ocHOBHoro curhana b oTHoiueHnn 

KOMnoneHTOB 9{pmCT\A M L^Bera COOTBeTCTBeHHO 

AH?? peani^3aL4MH paciuMpeHUfi BHAeocMrHanoB. 

0nr. 55(a) - 55(k) nonesHbi Ans? nofioHeHMfl 
pacuJupeHMH BktAeoci^manoB i4BeTOBbix 

KOMnoneHTOB no OTHOLOeHlIK) K KOMnoHeHTaM 

SpKOCTH. 

0i/ir. 56 n 57 - cxeMbi sneMeHTOB 
H3o5pa>KeHMM. noneanbie ah?! noHcneni/ifi 
C|)yHKL4HOHHpOBaHHfl AByxcTaAi^^Hbix 
nepeMBHHblX MHTepnonflL4HOHHblX 4)MnbTpOB, KaK 

OHH MoryT wcnojibsoeaTbCfi atij? peannaaLiHH 
MHTepnon?iTopoB Ha c^wrypax 8, 11(a) \a 12. 

0^;r. 58 - 5noK-cxeMa AByxcTaAHf^Horo 
KOMneHcauHOHHoro nepeMeHHoro 
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HHTepnonj^i4HoHHoro cf^MnbTpa. 

01/ir 59 - 5noK-cxeMa AByxcTaAnwHoro 
KOMneHcaMnoHHoro nepeMeHHoro 
HHTepnon^^i^MOHHoro c{)MnbTpa. 
aAanTupoBaHHoro Ans^J peannaai^MH cpeACTsa 

TpaHCC})OKai4HH. 

0Mr. 60 - 5noK-cxeMa ueni^ ahh peajiMsaqMH 
AsyxcTaAMPiHoro nHTepnonHi^MOHHoro cpMJibTpa 

C BOCeMblO BblBOAaMll. 

0Mr 61 - 6noK-cxeMa HHTepnonyiTopa c 
pa3peujaK)LAeM cnoco6HocTbK> 1/16 nnn 1/32. 

0Mr. 62 - Ta5jiMUia aentiMHH K n C 
MHTepnonflTDpa, noKasaHHoro na cfDnr. 61. 

0^r 63 - 6noK-cxeMa !4enM Ann 
onpeAeneHMfl seriHMMH C H3 BenwHMH K. 

0Mr. 64 - Ta6nMi4a B%iwH\m, KaK ohm 
BbiMMcneHb! cxeMOM Ha cti>Mr. 62. 

0nr. 65 - SnoK-cxeMa anbTepnaTMBHoii^ qenn 
An?? onpeAeneHns^ BennHUH C M3 senMHUH K. 

0nr. 66 - 5noK-cxeMa APyroPi 
anbTepnaTHBHoPi qenM onpeAexienny? 

BBilHMtlH C H3 BeJIHHMH K. 

0Mr. 67 - rpac|3MK KpuBbix, noKa3biBaiOLiJ,ni4 
aMnnnTyAHo-MacTOTHyK) xapaKTepucTMKy 
TpaAHMi^OHHoro AByxcxaAt^^iHoro 
MeTbipexTOMeMHoro HHTepnon^^Topa. 

0Mr. 68 - Ta6nni4a n 4)nr. 69 - rpact3MK, 
BMecTe noKa3biBaHDi4ne BMnnnTyAno-MacTOTHyK) 
xapaKTepucTHKy BOCbwi^TOMeHHoro 
HHTepnojiflTopa. 

0nr. 70 - 5noK~cxeMa BbicbMHToneMHoro 
HHxepnonjiTopa, MweraiAero 
aMnjiMTyAHo-HacTOTHyw xapaKrepvicTMKy , 
cooTBeTCTByK)U4yK5 cjjur. 68 h 69. 

PaariMMHbie MacTw cfjur.l noKaabisaraT 
HOKOTopbie, HO He Bce. paannHHbie KOM6nHai4MM 
0opMaTOB Ai^cnnef! c oahum vi MHomMH 
M3o6pa>KeHi^«MH, KOTopbie MoryT 6biTb 
peannaosaHbi b cooTBeTCTBUM c pasHbiMn 
BapnaHTaMM peannaauiMM M3o6peTeHH«. Te, 
KOTopbie Bbi6paHbi tinnKDCTpauiUiM, 
npeAHasHaMeHbi o6nerm^Tb onucaHne 
KOHKpeTHblX CXBM, coAep>KaiJLiivix 

LunpoK03KpaHHbfe TeneBnanoHHbie CMCTeMbi b 
cooTBeTCTBHUi c Bap^aHTaMM peanMsau^viM 
i/i3o5peTeHM??. A-n?? uenePi yAo5cTBa b 
OTHOUJeHMt^ \mn\ooipBX\\A\A H onvicaHHf? 
TpaAnqHOHHbtPi cjDopMaT Ancnnefi c 
cooTHOiyenMeM ujMpMHbi k BWCOTe 
BHABOHCTonnnKa nnn BHASOCMrnana BOoSii^e 
KaK 4 X 3. TorAa KaK 
cjDopMBT A^cnnefi c 

UJMpUHbl K BblCOTe 

HUM BweocMrnana o5biHHO 
npHHMMaeTCf? KaK 16x9. BapnaHTbi peanMaat^wn 
i/i3o5peTeHHfi ne orpannMHBaKDTCfi sthmh 
onpeASiieH « m i/i . 

0nr. 1(a) noKasbiBaeT TeneBMSMonnyKD 
CMCTewy, np5?Moro snASHW^i i/ini/i npoeKAHonnyND, 
i^MeiotAyK) rpaAMLHiiOHHoe cxsoTHoiueHMe 
ct)opMaTa Ai^cnxieyi 4x3. KorAa nepoAaeTCH 
M3o6pa>KeHMe b cfjopMaTe Ancnneyi o 
cooTHOiijeHMeM 16x9, KBK CM man b cpopMaxe 
Ancnnefl c cooTHomeHMeM 4x3, Bsepxy BHuay 
SKpana nosBJifiioTCfl nepHbie nonocbi. 3to 
oGbiMHo HasbisaiOT KaK ctDopwax noMTOBoro 
??iAMKa. B 3TOM cnynae BMAMMoe M3o6pa>KeHne 
Bbim^AUT He6onbUJMM no OTHOiiieHnio kg ecei^ 
AOCTynnoPi nnoiAaA^i Ai^cnneji. AnbTepHaTHBHo 

MCTOHHMK C COOTHOLUeHMeM CjDOpMaTa A^icnjisfl 
16x9 npeo5pa3yeTC5R ao nepeAanM, TaK mto oh 
5yAyT 3anojiH5iTb BMA^Moe npocTpancTBO 
AMcnnea cjDopMaTa 4x3. OAnaKO MHoro 
MHcjDopMauMM SyA^T cpesano c nesoPi m/mtii^ 
npasoM cTopoH. KaK AanbHeMUja^ 
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anbTepHaxMBa, naoGpaKeHne runa noHTOBoro 
HiMMKa Mo>KeT 6biTb pacuLJMpeHo no BeprnKajin. 
HO He no ropMSOHTann, b peaynbTare Mero 
pe3ynbTMpyiou4ee M3o6pa>KeHne 6yAeT 
noKasbiBarb MCKaKeni^e b bhab BeprnKanbHoro 
yAHMHeHUJi, Hki OAHa m ipex aiibTepHaTMB He 
j?BJiqeTcn, B HacTHOcTM, npMBJieKaTenbHOH. 

0Mr. 1(b) noKasbtBaer SKpaH 16 x 9. 
BnAeoMCTOMHMK c cooTHOUjeHneM AMcnjiea e 
cjDopMare 16 x 9 OyAer nojiHocTbHD 
B^i3yann3npoBaH 6e3 yceMeHi/i5i m 6e3 
ncKaKBHUf!. l/l3o6pa>KeHne runa noMioeoro 
f?U4HKa c cooTHOujeHneM cjDopMaTa ^yionnes\ 16 x 
9, KOTOpoe caMO no ce6e 9\Bn^ejC9{ cumanoM 
cooTHOiueHMfi ^y\onnes\ e cj^opware 4x3, MO>KeT 
nporpeccHBHo cKaHnpoBaibcs^ nyrew 
AySni/tpoBaHUH crpoKi^ nnn AoSaBJieHM?} crpoKn 
c TeM, MTo5b! o6pa30BaTb 6onee KpynHbiM 
^,\Aonnev\ c AOCTaioMHbiM BepiUKanbHbiM 
paspeiueHi^eM. LUnpoKoaKpaHHaf} 
TeneBH3MOHHa;i cMcreivia comacHO HacTOHiiieMy 
M3o6peTeHi4K) Mo>KeT BH3yajr[M3i/ipoBaTb laKoPi 
CM man cooTHOiiieHMH A^^cnnes^ b dpopMare 1 6 x 

9, 6yAb-TO OCHOBHOPi HCTOHHMK, 

BcnoMorareJibHbiP^ mctomhmk mum BHeujHMM 

MCTOHHMK RGB, 

0Mr. 1(c) noKasbiBaer ochobhom cMman 
cooTHOUueHMJi AMcnnefi b cj^opMaie 16 x 9, b 

KOTOpOM BM3yanM3MpOBaHO BIOlHDMeHHOe 

M3o6pa>KeHMe c cooTHomeHMeM Avenues b 
cfJopMaTe 4x3. Ecjim o6a BMAeocMrnana - 
ocHOBHOi^ M BcnoMorarenbHbiC^ - fisnjiioTCfi 
MCTOMHMKaMM c cooTHOLueHMeM Ancnjiefl B 
ctDopMare 16 x 9, BcraBJieHHoe M3o5pa>KeHMe 
MOKBT raiOKe Mweib cooTHOiueHMe ctDopwara 
AMcnnefl 16 x 9. BcraBJieHHoe M3o6pa>KeHMe 

MOKBT 6blTb BM3yanM3MpOBaHO BO MHomx 

pasriMMHbix nofiOKeHMfix. 

0Mr. 1(d) noKa3b!BaeT cjDOpMaT ^]Acnne9\, b 

KOTOpOM OCHOBHOM M BCROMOraTenbHblM 

BMAeocMrNajibi Bi/i3yanM3MpoBaHbi b 

M3o6pa>KeHMM OAHoro m Toro >Ke pasMepa. 
nr!OLL4aAb Ka>KAoro A^^cnne^ Mweer 
cooTHOULjeHMe cjDopMaia A^^cnnea 8x9, 
KOTOpbiM, KOHeMHO, omMMasTCH ot16x9m4x 
3. MTo6bi noKa3aTb mctomhmk c cooTHOiueHMeM 
ctDopMara A^icnnea 4 x 3 b raKOM nnoiAaAi^ 
AMcnnefi 6e3 ropMSOHianbHoro mhm 
BepTMKanbHoro MCKa>KeHMf}, cm man AO-n>KeH 
6biTb o6pe3aH na xiesoM m/mjim npasoPi cTopone. 
MoKBT 6btTb noKaaaHO 6onbLuee M3o6pa>KeHMe c 
MeHbUJMM cpesbiBaHMBM, eciiM AonycTMMo 
HeKOTopoe MCKa>KeHMe cooTHomeHMH cropoH b 
pesyjibTaTe ropMsoHTanbHoro oKatMsi 
M3o6pa>KeHMfi. ropM30HTaJibHoe oKaTMe BBAer k 
BepTMKanbHOMy yAnMHOHMWD o6TDeKTOB b 
M3o5pa>KeHMM. LLiMpoKoaicpaHHafl cMcreMa 
TeneBMAeHMfl cornacHo MaoGpereHMK) MOKer 
oGecneMMsaTb nio6oe cwieiiiMBaHMe cpesbisaHMfi 

M MCKa)KeHMfl COOTHOLUeHMJI CTOpOH OT 

MaKCMManbHoro cpesusaHMH 6e3 MCKa>KeHMH 

COOTHOLUeHMf? CTOpOH AO ^©3 CpeSblBaHMfl O 
MaKCMManbHbIM MCKa}KeHMeM COOTHOlUeHMS^ 
CTOpOH. 

OrpaHUMeHMS^ b Bbf6opKe AaHHbix b jimhmm 
o6pa6oTKM BcnoMoraTenbHoro BMAeocMmana 
ycno>KH5ReT renepMpoBaHMe M3o6pa>KeHMfi c 
BbicoKOM paspeiuaKDiAGM CnOC06HOCTbK), 
KOTopoe TaKoe >Ke eonbiiioe no paswepy, kbk 
AMcnnePl ot ochobhofo BMAeocMmana. MoryT 
6biTb paspaOoTaHbi pasHbie cnocoSbi AnJ^ 
ycTpaneHMfi stux ocnoKHeHMH. 

Omp, 1(e) npeACTaBn??eT cjDopwaT Ai^cnne?!. b 
KOTOpOM BM3yanM3MpoBaHO M3o6pa>KeHMe c 
cooTHOLueHMeM cjDopMaTa Ancnxiefj 4 x 3 b 
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qeHTpe sKpana c cooTHOLueHMeM cfDopyaTa 
AMcnnefi 16 x 9, TewHbie nonocKM bmahu na 
npasoM M neBOM CToponax. 

0Mr. 1(f) noKa3biBaeT cjDopMaT monne9^, b 
KOTopoM OAHO 6onbiiJoe M3o6pa>KeHMe c 
cooTHOULieHMewi cjDopMaTa Ai^cnnefl 4 x 3 m TpM 

MeHbUJMX M305pa>KeHMH C COOTHOmeHMeM 

c|)opMaTa A^icnnea 4x3 BMsyanMSMpOBanbi 
OAHOBpeMBHHO. MBHbtuee MsoGpajKBHue 3a 
nepMMBTpoM 6onbiiioro M3o6pa>KeHMJi MHorAa 
HasbiBaiOT KaK POP, T.e. M3o6pa}KeHM6-cHapy)KM 
M3o6pa>KeHMy?. a hb KaK PIP, 

M306pa>KeHMB-B-M305pa>KeHMM. TBpMMHbl PIP 
MTIM M30epa>KBHMe-B- M306pa>KeHMM 3AeCb 
MCnor!b3yK3TGf? B OTHOHIBHMM 050MX C|30pMaT0B 

AMcnnefi. B cnyManx, KorAa LUMpoKOSKpaHHaJi 

TeJlBBMSMOHHaH CMCTBMa CHa6)KBHa AsyMH 

noACTpoBMHbiMM ycTpoMCTBaMM. KOTopbiB o6a 

9\Bn9\\OTC9i BHyTpBHHMMM MJIM OAMH BHyTpBHHMM, 

a APyroM BHeiuHMM, HanpMMBp, b 

BMAeOKaCCBTHOM MarHMTOC|DOHe, ABa M3 

BM3yanM3MpyBMbix M3o6pa>KeHMPj MoryT 

BM3yanM3MpOBaTb ABM>KeHMe B pBaJlbHOM 

MacLjjTa6e bpbmbhm b cootbbtctbmm c 

MCTOHHMKOM. OCTaiOlAMBCH M306pa>KBHM« MOfyT 

6b}Tb BM3yanM3MpoBaHbi B ct)opiviaT6 cTon-KaApa. 

CnBAyeT OTMBTMTb, MTO AOSaSJlSHMB 
AanbHBMLOMX nOACTpOBMHblX yCTpOMCTB M 
AOnoriHMTBJlbHblX IIMHMM o6pa60TKM 

BcnoMorarejibHoro CMmana Mo>KeT cosAaBaTb 
6onee A^yx noABMKHbix M3o6pa>KBHMi^. TaKKB 
cneAyeT oTMBiMtb, mto ©onbuuoe M3o6pa>KBHMe. 

C OAHOPi CTOpOHbl, M TpM He6onbllJMX 

M3o6pa>KeHMyi, c ApyroS^ cTopoHbi. wioryx 6biTb 
nepeKHioHeHb! b nono>KeHMe. KaK noKasano na 
*Mr. 1(g). 

0Mr 1(h) noKa3biBaeT anbTepnaTMsy, b 

KOTOpoi^ M306pa>KeHMe C COOTHOlUeHMBM 

cjsopMaTa Ancnjiey? 4x3 u^eHTpMpoBaHo m njeoTb 

MBHbLUMX M306pa>KeHMJ^ C COOTHOlUeHMBM 

cjDopMaTa AncnneH 4x3 BMsyanMSMpoBaHo b 
BepTHKanbHbix KonoHKax na nio6oM cTopone. KaK 
M B paHBB OnMCaHHOM cjDopMaTe 
LUMpOKOSKpaHHafi CMCTBMa TeriBBMAeHMfl, 
CHa6>KeHHafl AByMH nOACTpOBMHblMM 

ycTpoi?lcTBaMM, Mo>KST cosAasaTb ABa 

nOABM)KHbIX M306pa>K6HM5R. OCTailbHblB 

oAUHHaAL^aTb M3o5pa>KBHMM 6yAyT B C{)OpMaTB 
CTon-KaApa. 

0Mr. 1(i) noKa3biBaBT cjDopMaT A^cnnsfi, 

MMSK)LiJ,MM CBTKy M3 ABBHaAqaTM M306pa>KBHMM C 

COOTHOlUeHMBM cjDopMaTa }^\Acnn&9{ 4x3. TaKOM 

Cj^OpMaT AMCnJIBH, B MaCTHOCTM, COOTBBTCTByBT 

AHJi HanpasjiBHM?? Bbi6opKM Kanana, b KOTopoM 

Ka>KAOe M306pa>KBHMS 5^BJ1HBTC« RO KpaMHBM 

Mepe CTon-KaApoM m3 Apyroro Kanana. KaK m 

paHbUUe. MMCnO nOABMKHblX M306pa>KBHMPi 
MOJKBT SaBMCBTb OT HMCXia B03M0>KHblX 
nOACTpoeHHblX yCTpOlI^CTB M JIMHMPi o6pa6oTKM 

cMmanoB. 

Pa3Hb!B cjDopMaTbi, noKasaHHbie na cjDMr. 1 . 

9\Bn^\OTC^ MJiniOCTpaTMBHblMM, a He 
OrpaHMMMTBJIbHblMM, M MOPyT 6blTb peaJIMSOBaHbl 
C nOMOU^bK) LUMpOKOaKpaHHOi?! reneBMSMOHHOP^ 

cMCTewibi. noKasaHHoPi na ocTaxibHbix MepTexax 

M onMCaHHblX nOAP06HO HM>Ke. 

06iAa5i 6noK-cxeMa lUMpoKOSKpaHHoC^ 

TSJ1BBM3MOHHOM CMCTeMbI COmaCHO BapMaHTaM 

pBanM3ai4MM M3o6pBTBHMSi M aAanTMpoBaHHoPI 

4)yHKl4MOHMpOBaHM5? C MaCTOTOp! 

ropM30HTanbHOM pasBBpTKM 2fH noKasana na 
0viv. 2MB uenoM oSosHaMeHa noA no3ni4i/ieM 10. 

TBJ1BBM30P 10 B006LiJiB COAep>KMT CBKI4MK) 20 

BXOAa BMABOCMmanoB. maccM mhm 
TeneBM3MOHHbiM MMKponpoi^Bccop 216, 
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iij«poK03KpaHHbiPi npou^eccop 30, 

npeo6pa30BaTenb 40 qacTOTbi 1fH b 2fH. cxeiwy 
OTfcnoHeHMJi 50, ycrpowcTBO conpfiMceHUSi KC3 
60, npeo6pa30BaTenb 240 YWV b RGB, 
B036yA^iTen^t sanncM c SKpana TenesktsnoHHoPI 
npMBMHot?! Tpy6KH 242, Tpy6KM 244 
npoeKi4MOHHoro mjih npHMoro ei/iAeHU?? m 
ncTOMHi^K nMiBHwy^ 70. npon3BeAeHO 
rpynni/tpoBBHue pasHbix cxeM b paanwMHbie 
cjDyHKL4HOHanbHbie 6nom Ann uenePi yAo5cTBa 
onucaHUJi m hb CMHTaercsR orpanuMMBaiouL^MM 
cjDi/ianHecKoe nono>KeHt/ie raKMX cxew 
OTHOci/iTenbHO APyr APyra. 

CeKu,i^H 20 BXOAa BHAeoci/imanoB 
aAanri/ipoBaHa npHHWMaTb MHOKecTBO nojiHbix 
TeneBH3noHHbix cumanoB or pa3Hbix 
BMAeo^cTOMHUKOB. BnAeocumaTib! Moryr 
Bbi6opOHHO nepeKHioHaTbCfl a^^i 
Bi/i3yanM3i^poBaHH?? KaK ochobhoi^ \a 
BcnoMoraTenbHbiH BHAeocuman. 
nepeKOJOMarenb RF 204 HMeer Asa aHieHHbix 
BXOAa ANTI M ANT2. Ohh npeACTaenfltoT bxoabi 

B OTHOmSHUM RpMBMa BCTpOGHHblX aHTSHH M 

KaOenbHoro npnewa, HepeKnioMaTenb RF 204 
ynpasns^er, KaKo^^ bxoa aHreHHbi noAaercji Ha 
nepBoe noAcrpoeMHoe ycTpoJ^cTso 206 m Ha 
BTopoe noAcrpoeHHoe ycrpoC^cTBo 208. Bbixoa 
nepsoro noAcrpoeHHoro ycrpoi^cTBa 206 

9iBn9\eTC9{ BXOAHbtM CMmaJIOM Ha 

OAHOKpucTannnMecKyK) cxeMy 202, Koropafi 
BbinoiiH^ieT pw cf)yHKL4Uii^, csyiaaHHbix c 

CHHXpOHi/13aL\HePl, ropkl30HTanbHblM M 

BepTMKanbHbiM oTKnoHeHneM \a ynpaBnenneM 
BHAeocumanoB. KoHKpeiHafi noKasaHHaa 
OAHOKpucrannnMecKas^ cxewa Hsnf^ercfi 
cornacHO npoMbimneHHOMy o6o3HaMeHHK) TunoM 
TA7730. Bl/1AEOBbiXOfl rpynnoBoro 
BHAeocufHana, o5pa3yeiv!b!Pi b 

OAHOKpMCTanJll/IMeCKOM CXeiVie H Bb!TeKaKDLI4Mi^ ^t3 

ci/imaiia or nepBoro noAcrpoeMHoro ycrpoMCTBa 
206, flBnfleicsq BxoAHbiM ct^manoM 
BHAeonepeKfiKDMaTen^i 200 ia BXOAa TV1 
LutipoKoaKpaHHoro npoueccopa 30. OcianbRbte 
BXOAbi Ha BHAeonepeKHJOMarejib 200 rpynnoBbix 
BMAeocMfHanoB o6o3HaMeHb! AUXI h AUX2. Ohh 
Moryr wcnonbsoBaTbCJi ahs^ BweoKaMep, 
naaepHbix nneC^epoB a^JCKob, 

BviAeoMarHMTOc|)OHOB, BMAeowrp vi rowiy 
noAo6Hoe. BbixoA Bi/iAeonepeKniOMaTeji« 200, 
KOTopbiM ynpasrifleTCJ? Luaccn mjim 
TeneBnanoHHbiM MMKponpoi4eccopOM 216, 
o6o3HaHeH SWITCHED VIDEO 

(nEPEKnK)MEHHbll?l BUflEOCkirHAn). 
SWITCHED VIDEO 9{BmeTC9\ ApyrwM BXOAHbtM 
cMmanoM Ha liiMpoKoaKpaHHbiM npoi^eccop 30. 

KaK noKaaano na (p\AV. 3, nepeKmoMarexib 
SWI lUMpoKOSKpaHHoro npoi4eccopa Bbi6npaeT 
iV!e>KAy cumanaMU TWI n SWITCHED VIDEO B 
KaMecTBe BbixoAHoro BHAeocumana SEL COMP 
OUT, KOTopbiPi 5^Bn9\eTC9i BXOAHbiM cMmanoM na 
, AeKOAep Y/C 210. fleKOAep Y/C 210 MO>KeT 6b!Tb 
peann30BaH kbk aAanrnBHbii^ nnHeDiHbiH 
rpe6eHHaTbiPi cj^HnbTp. flsa AanbHePiini/ix 
BMAeokicTOMHUKa 81 M 82 raiOKe hbjiriotcj^ 
BXOAHbiMi^ ci/imanaMi/i hb askoaop Y/C 210. 
Ka>KAbiM m 81 \a 82 npeACTaBn^eT pasnnMHbie 
iACTOHmm S - VHS \a Ka>KAbi?i coctoi/it h3 
oTAeribHbix ct^manoB hpkoctm h !4BeTHOCTM. 
nepetcniOMaTeJib, KoiopbiPi Mo>KeT 6b!Tb 
BbinojineH KaK nacTb Ae^OAepa Y/C, KaK b 
HeKOTopbix aAanTMBHbix nv\Hemhix rpe6eHHaTbix 
4)i/!ribTpax, kinn KOTopbifi mokbt 6biTb BbtnojiHen 
KaK OTAenbHbiv^ nepeKnK)MaTenb, peampyer na 
TV MUKponpoL^ecxiop 216 b oTHomeHMW Bu6opm 
OAHOM napbi curHanoB jipKocTn m ubbthocth b 
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KaMeCTBB BbiXOAHblX CHmanOB, 0603HaMBHHbiX 

Y_ M 1/1 C_!N cooTBBTCTBBHHo. Bbi6paHHas napa 
CMmanoB f?pKocTi/i i/i l^bbthocth nocriB aioro 

CMHraBTCfl OCHOBHbtM CMrHaJIOM n 

o6pa6aTb!BaeTCfi no hhhmm ocHOBHoro ci/imajia. 
06o3HaMeHMfi cumanoB, BKnioMaioiAHX b cb65i 

_M MJIM _ MN OTHOCHTCfl K JIMHI/IM OCHOBHOrO 

cMmana. Cwman i4BeTHocTi<i C_IN 
nepenanpaBrifieTcsq lut^poKosKpanHbiM 
npoL^ecxx5poM o6paTHO na 

oAHOKpMCTannnMecKyK) cxewy An« oOpaaoBaHwy? 
d^manoB i^BeroBoro KOHTpacia U_M \a V_M. B 

3TOM OTHOmeHHM U flBflfleTCy? 3KBV1BaJieHTHblM 

o6o3HaMeHi/ieM b OTHOLueHMw (R-Y), Vi Y 

9BS\9<B109\ 3KBHBaneHTHblM 0603HaMeHl4eM b 

OTHOUJBHi^ki (B-Y). Cumanbi Y_M, U_M m V_M 
np6o5pa3yK)TC« b i4i/i4)poByK) cjDopwy b 
LUHpoK03KpaHHOM HpoLiBcscope AHS Aa^bHeJ^iuei^ 
oGpa6oTKH cMmajia. 

BropoB noACTposMHOB ycTpoMCTBO 208, 

CjDyHKL^^tOHanbHO OnpBABnJ^BMOB KaK MaCTb 

ujHpoKosKpaHHoro npoLi,Bccopa 30, o6pa3yBT 
noJiHbii^ BMAeoci^man TV2. DBpBKnK^MaiBnb 
SW2 Bbi6npasT M6>KAy cumanaMM TV2 \a 
SWITCHED VIDEO B KaHBCTBB BXOAHoro 
d/tmana Ha ASKOAep Y/C 220. KoropbiM moxbt 

6b!Tb BbinOJlHBH KaK aAanTHBHblPI nUHBPlHblP! 

rpB6sHMaTb(M cjDMnbTp. FlepBKnHDHaTBJiH SW3 n 
SW4 Bbi6MpaK)T Me>KAy BbixoAHbiMH curHanaMU 
flpKOCTH M qBSTHOCTH A^KQAepa Y/C 220 M 
cumanaMM apkocth \a l^bbthocti^ BHsiiiHero 
BHAeoncTOMHMKa, o6o3HaHeHHbie 
cooTBexcTBeHHO Y_EXT M C_EXT. Curnanbi 
Y_EXT M C_EXT cooTBercTByiOT BXOAy 81, 
coAep>Kau4eMy bxoahom cMman S - VHS. 
fleKOAep Y/C 220 m nepeKntoHareriM SW3 m SW4 
Moryr 6biTb oO-bSAHHeHbi b neKOTopbix 
aAanrnBHbix jiMHeC^Hbix rpe6eHMaTbix cf)MnbTpax. 
BbixoAHOii cHman nepeKnK>MaTeneM SW3 m SW4 
nocne aroro cMnraeTCfi BcnoMorareribHbiM 
c^imanoM, n o6pa6aTbiBaeTCfi no jimhmm 
BcnoMoraienbHoro cumana. Bb!6paHHbii^ 
BbixoAHOi^ cHman hpkoctm oGosHa^eH Y_A, 
06o3HaMBHHfi cMmanoB, BKnnDMaioiAMX b cseSs? 

_A, _AX H „AUX, OTHOCSTC?? K JlHHU^i 

BcnoMoraTBXibHoro cumana. Bbi5paHHaf5 
i4BBTHOCTb npso6pa3yBTCfi B curHaiibt i4bbtobom 
KOHTpacTHOCTM U_A \A V_A. Cumajibi Y_A, U_A 
n V__A npBo6pa3yNDTCf^ b u,i/ict3poByK) cf)opMy 
AanbHBMLUBPi o6pa6oTKH curHana. YcTpofiCTBO 
HCTOHHUKa BMAeoc^tmana, RBpsKPHDMaKDiABro 
nnHU?ii ocHOBHoro )A BcnoMoraTBnbHoro 
c^manoB, noBbiiuasT m6KOCTb ynpasjiBHUJi 

Bbl6opKOi:^ HCTOMHHKa B OTHOIUBHHH paSHbiX 

MacreM ctJopwiaTOB H3o6pa>KeHtiM Ancnnea. 

noxiHbii^ CMHxpoHM3MpyHDiJ4HH cuman COMP 
SYNC, cooTBeTCTsyioiAMi;^ Y__M, o6pa3yBTC« 

liJMpOKOOKpaHHblM npOUBCCOpOM AHA 

cnHxpopaaAennTejif! 212. TopnaoHTanbHbiP^ n 

BepTMKaJlbHblM CMHXpOHM3l1pyK)iAHe KOWnOHeHTbl 
H M V GOOTBerCTBeHHO f?BnflK)TCH BXOAHbIMM 

cumanaMi^ na cxewiy 214 BeprnKanbHoro 
o6paTHoro CHera. Cxewia Beprj^KanbHoro 
o6paTHoro CMera oGpaayer cm man VERTICAL 
RESET (YCTAHOBKA B BEPTkiKAilbHOE 
HCXOflHOE nOJ10>KEHHE), KOTopbiPi 
HanpasnfieTCfl b ajMpoKOSKpaHHbiPi npot^sccop 
30. LlJMpoKosKpaHHbti;^ npoueccop renepupyeT 
BHyTpBHHMPi BbixoAHO^'l CMman ycraHOBKi^ b 

MCXOAHOB BBpTHKanbHOB HOnOKBHUB INT VERT 

RST OUT, HanpaBnfisMbiPl na ycTpo!?tCTBO 
conpfi>KBHWH RGB 60. riBpeKnfOMaTBnb b 
ycrpoCiCTBS 60 conpfi>KSHH« RGB Bbi6npaBT 
MB>KAy BHyrpBHHUM BbixoAHbiM cumanQM 
ycraHOBKki b hcxoahob BepiMKanbHOB 
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nonoMceHi^e vi KOMnoHeHTOM BeprnKanbHoPI 

CMHXpOHM3ai4MM BHeiUHerO l^CTOMHMKa RGB. 

BbixoAHOM cufHan axoro nepeicnioMaTeji^ 

flBHfieTCfl Bb!6paHHb!M KOMHOHeHTOM 

BepTMKanbHOf^ CMHxpoHMsauiUM SEL VERT 
SYNC, Hanpaenf^ewbiPi Ha cxewy oTKnoHeHMJi 
50. Cumanbi ropMsoHranbHoi;^ n BeprnKaiibHoP! 
cnHxpoHMsai^MM BcnoMorarenbHoro 
Bi/iAeocumana o6pa3ytOTCH 
cnHxpopasAennTeneM 250 b iiinpoKoaKpaHHOM 
npoi4eccope. 

npeo6pa30BaTenb 40 Ifn b 2fH peampyer 
Ha npeoSpaaoBaHMe MepeccrpoMNbix 
Bi/iAeocumajioB b nporpeccHBHO 

CKaHnpoBaHHbie HeMepeccrpoMHbie ci/imanbi, 
Hanpuwep npeoepasoBarenb, b KoxopoM Ka>KAafl 
ropn30HTanbHa?i crpoKa Bi^syariHSi/ipyeTCH 
ABa>K;Abi, \An\A reHepMpyeTC5R AonojiHMTenbHbiPi 
Ha6op ropMSOHianbHbix crpoK nyrew 
MHTepnojinpoeaHVifl cwexKHbix ropHSOHianbHbix 

CipOK OAHOPi M TO^ >Ke SOHbl. B HeKOTOpblX 

cnyMaflx i/icnonbsoBaHne npe)KHef^ crpoKH hjih 
ncnonbsoBaHne uiHrepnojiHpoBaHHoi^ orpom 
6yAeT 3aBi/iceTb or ypoBHH fXBiAMBHm, Koropoe 
AereKTMpyeTCfl Me>KAy cMe>KHbiMM soHawin mum 
KaApaMM. renepMpoBaHMe cMHxpoHM3MpyiouJii4X 
ci/imanoB 2fH noKasano 6onee noxiHO na (pvit, 
27. CxeMa npeoGpasoBaTenJi 40 
4)yHKi4noHnpyeT coBMecTHO c Bt/iAeonaMflTbK) 
RAM 420. BMAeonaMHTb PAM MO>KeT 
Mcnonb30BaTbc?i pp9\ sanoMUHaHUfi oAHoui iahia 
eojibuue 30H KaApa ^n^ bo3mo>khoctm 
o6pa30BaHMH nporpeccuBHoro monne?\. 
npeo5pa30BaHHbie Bi/iAeoAaHHbie, laKne KaK 
cumajibi Y_2fH U_2fH noAaiOTca Ha 
ycrpoMCTBO 60 conpfi>}<eHMfl RGB. 

ycTpoPtCTBO 60 conp5^>KeHM5i RGB, 
noKasaHHoe 6onee noApo6Ho na dp\Ar. 25, ^aej 
B03M0>KH0CTb Bb{6opKM npeo6pa30BaHHbtx 
BMAeOAaHHbtX MJIM BHeUUHMX BweoAaHHbix RGB 
Anfi AMcnnefi nocpeACiBOM bxoahoR ceKi^nM 
BMAeocMmanoB. BHeujHMt^ CMman RGB 
cMMTaeTcsi cwrHanoM c cooTHomeHMeM AMcrmea 
ujMpoKoro cjDopMaTa. aAanrnpoBanHbiM pp9\ 
CKaHMposaHMfj c HacTOTOi^ 2f H- KownoHeHT 

BeprHKailbHOi^ CMHXpOHMSaUlMM OCHOBHOrO 

ctimaxia noAaercyi na ycrpof^CTBO cx3npfi>KeHMJ? 
RGB LL!MpoK03KpaHHoro npoLieccopa KaK INT 
VERT RST OUT, o6ecneMMBaK)U4M£^ 
AocrynHocTb BbiSpaHHOM BepiMKaxibHoPi 

CMHXpOHt/l3aU,HM (fym ^vext) CXeMb! 

OTKnoHeHW5^ 50. ^yHKi^noHMpoBaHne 
LUMpoKOSKpaHHOPi TeneBMSMOHHOM cticreMbi AasT 

B03MO>KH0CTb nOJlbSOBaienKD Bbf6MpaTb 

BHeiuHMM ci/irHaxi RGB nyieM reHepupoBaHMS^ 
BHyrpeHHero/BHeiuHero ynpaBn?iioiAero cumana 
INT/EXT. OAHaKO Bbi6op BHeiiiHero CMrHana 
RGB KaK BXOAHoro npw oTcyrcrBMn laKoro 
cMmana MO>KeT npusecTM k sepTHKanbHOMy 
KOiinancy pacrpa h k noBpe>KAeHMfo 
GJieKTpoHHo-nyMeBOM rpyQm mjim npoeKunoHHbix 
Tpy60K. COOTBeTCTBGHHO OXGWa conpjiJKeHMS 
RGB AeTeKTMpyex BHeuJHMM cMHxpoHwswpyioiAMfi 
cMman, MTo6bf ii36e>KaTb Bbi6opa 
HecyunecTByfoiAero BxoAHoro cMmana BHeujHMX 
RGB, MuKponpoueccop WSP 340 TaK>Ke 
nocbinaeT ynpasnfiiou^Me CMmanbi i^Bera n 
orreHKa BHeujHero CMmana RGB. 

UJupoKooKpaHHbiM npoueccop 30 coAepKMT 
npoqeccop M3o5pa>iceHPi?^-B-i^3o5pa>KeHMM 320 
Ans^ cneLj,ManbHoi?i cumanbHoPi o6pa6oTKM 
BcnoMoraienbHoro BHAeocnrHana. TepwMH 
n3o6pa>KeHiie-B-H3o6pa>KeHt/in MHOfAa HMeer 
coKpaiAeHHoe Bbipa>KeHMe KaK PIP mjih 
nuKc-B-nnKce (nwcK ot cnoBa nuKccen, r.e. 
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ojieMeHT n3o6pa>KeHH5^). Marpuqa 300 
jiofMHecKHX aneMGHTOB o6iDeAMHs^eT A^UHbie 
ocHOBHoro Vi BcnoMorarenbHoro BHAeocurHanoB 
B LunpoKoe pa3Hoo6pa3Me 4)opMaTOB AMcnne?^, 
KaK noKasano. nanpMMep, Ha cjDnrypax c 1(b) no 
1 (I), FlpoL^eccop 320 

n3o6pa>KeHM5i-B-M3o6pa>KeHMM M MaTprnj^a 300 
nomHecKMX sneMeHioB naxoAJ^Tcq noA 
ynpaBnenneM ujMpoKoaKpaHHoro 
MMKponpoL^eccopa 340 (WSP \P ). 
MuKponpoueccop 340 pearvipyeT na 
TY-MMKponpoLiieccop 216 no nocneAOBarenbHoi?! 
LiJMHe. nocneAOBaTenbHaj? lUMHa BKnioMaeT b 
ce6fi Meibipe CMmanbHbix jimhmm AnJi Aa^Hbix, 
cnHxpocMmanoB, B035y>KAaK)iAMX cumanoB m 
cumanoB yciaHOBKn b mcxoahos nonoKenne. 
LL]MpoK03KpaHHbii?i npoqeccop 30 raKMO 
renepMpyeT nonnbiPi sepTHKanbHbiM 

sannpaKDiAHM/ycTanaBfiMBaioiAMPi b mcxoahob 
nojioKeHMe cMman KaK ipexypoBHeBbiPi 
6noKvipyK)U4MM cwmaji. AnbTepHari^BHO 
BepTMKanbHbiw aannpaioLAMM m 

ycTanaBnuBaioiAMp! b mcxoahob nonoKeHne 
ci/imanbi Moryr 6biTb renepupoBaHbi KaK 
OTAenbHbie ci/imanbL RonHbiPi 3anMpaK)iAMM 
CMman noAaercH sbixoAHOi^ ceKunekt 
BMAeocMmanoB na ycrpoPICTBO conpfi>KeHi^?i 
RGB. 

CxeMa oTKHOHeHMfl 50. noKasaHHan 6onee 
noApo6HO Ha cf)Mr. 22, npMHi/iMaei curHan 
ycraHOBKM b BepinKa/ibHoe ncxoAHoe 
nono>KeHMe or LUMpoKosKpaHHoro npoL|eccopa, 

Bbl6paHHbiPi 2fH ropM30HTaJ1bHblM 

cMHxpoHM3MpyKDLAMt^ cuman OT ycTpoCHoTBa 60 
conpHKeHMH RGB m AononHHienbHbie 
ynpaBTiRioiAHe cMmaiibt or lUMpoKOSKpaHHoro 
npoLi,eccopa. 3tm AonoJiHMTenbHbie 

ynpaBnyiKDLAHe cMmanbi KacaK)TCfi 
ropi/i30HTanbHoro ct)a3MpoBaHMfi, perynnpoBKM 
BepTHKajibHoro pa3Mepa m perynwpoBKM lUTbipfi 
BOCTOK-3anaA. Cxewa oTKnoHeHi/iH 50 nocbinaeT 
2fH MMnynbCbi o6paTHoro xoAa -nyna na 
iijt/ipoK03KpaHHbii?i npoL^eccop 30, 

npeo6pa30BaTeJib 40 Ifn b 2fH m 
npeo6pa30BaTenb 240 YUV B RGB. 

PadoHMe Hanpfl>KeHM?i Bcei)^ 

UJMpOK03KpaHHOi?i TeneBMSMOHHOPl CMCTeWIbl 

reHepMpyiOTcyi mctomhmkom nMTaHMW 70, 
KOTOpblC^ MO>KeT HMTaTbCfl OT MarnoTpaiibHOi^ 
jiHHMH nuTaHMW nepeMeHHoro TOKa. 

lilMpoK03KpaHHbif^ npouGCcop 30 noKaaan 
eoiiee noApo5Ho na 4)Mr. 3. OcHOBHbie 
KOMnoHGHTbi tuMpoKosKpaHHoro npoi^eccxDpa 
BKHKDMaioT B ce5« MaTpi/i4y 300 norMHecKMX 
sneMeHTOB, cxewy 301 

M3o6pa>KeHHf}-B-H3o5pa>KeH(/in 



aHanoro-i4Mc|)poBoPi 
n peo5pa30BaTejiM , 
ycTpoiJiCTBO 208, 
ujupoKoaKpaHHoro 

UUHpOKOSKpaHHblPi 



M i4i/icjDpoaHanoroBbiM 
BTopoe noACTpoeMHoe 
MHKponpoi4eccop 340 
npoueccopa m 
BbixoAHoPi KOASp 227. 
flanbHeMUJkie noApoOHocin iLinpoKoaKpaHHoro 
npoueccopa, Koropbie «BnfiHDTC?i o6lahmh c 
luaccM 1fH. 2fH, HanpMMep cxewoM PIP, 
noKaaaHbi na cjDnr. 6. flpoueccop 320 

M306pa>KeHMfl-B-M306pa>KeHMH, KOTOpblPi 

o^paayeT SHaHMTenbHyKD nacTb cxewbi PIP 301. 
QO noKaaan 6ojiee noApo6Ho na ct^nr. 7. MaTpMt4a 
300 jiomMecKMx ajieweHTOB noKaaana 6onee 
noApo6HO Ha cjDnr. 8. KonwMecTBO KOWinoHeHTOB, 
noKaaaHHbix na cf)Mr. 3, oepaayioiAMX nacTM 
jimhmC^ ocHOBHoro M BcnoMoraTejibHoro 
cumanoB, y>Ke 6bmn onMcanbr noAPo6HO. 

BTopoe noACTpoBMHoe ycTpoPiCTBo 208 
BaanMOAePicTByeT c stmm na cTaAMn 224 IF m 
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3ByKOBOia ciaAMM 226. Bropoe noAcrpoeHHoe 
ycrpoKcTBo 208 raioKe cjDyHKUMOHMpyeT 
cxDBMecTHO c WSP uP 340. WSP uP 340 
coAep>KiiT CBKi^MK) 1/0 (BXOAa/BbixoAa) 340 A m 
ceKi4Hio aHanoroBoro BbtxoAa 340B. 1/0 ceKi4H5? 
340A o6ecneMMBaeT ynpaBJifJKDiAne ci/imanbj 
qBera n oTteHKa, OArnan INT/EXT Ans Bbi6opKM 
BHeiuHero ei-ifleoHCTo^HMKa RGB m 
ynpaBn?iH3Li4Me ci^rHanbi nepeKnjoMaTeneU^ c 
SW1 no SW6. CeKuyi9\ 1/0 raiOKe ynpaBn^^er 
cumajiOM EXT SYNC DET or ycrpoiiicTBa 
conp??>KeHH?^ RGB ahj^ sau^i/trbi cxewb! 
OTKJioHeHUfi H sneKTpoHHO-nyMeBbix rpySoK. 
CeKi4M?i aHanomMHoro Bbixofla 340 B 
oSecneMUBaer ynpaBJinKDu^He cumanbi a 
oTHOLueHi^M aeprnKanbHoro paawepa, 
perynnpoBKn BocroK-aanaA w ropi/iaoHTaxibHoii 
dpazhi Mepes (x>oTBeTCTByiounne cxeMbi 
conpflKeHMJi 254, 256 m 258. 

MarpMua 300 nornMecKHx ajieweHTOB 
peampyer Ha KOMSi^HnpoBaHHyio 

BMABOMHCtDOpwaqidlO OT nUHMi^ OCHOBHOrO lA 

BcnoMoraTejibHoro ckimanoB, mtoOw 
peannsoBarb nojiHbifi LUMpoK03KpaHHbii?t 
AMcnnei^, Hanpuwep. oamh m3 rex, Koropbii^ 
noKasaH b pasHbix MacTfix dpvir, 1. 

CMHXpOHM3HpyK)IHafl MHCt>OpMai4Hf1 B OTHOUJeHVIM 

MaTpML^bi nomMecKnx snewieHTOB 

o6ecneMMBaeTCJi CMcreMO^i 374 ctDasoBoR 
aBTOMaTHMecKoi;^ noACipoi^Kii MacioTbi, KOTopafi 

CjDyHKMMOHUpyeT COBMeCTHO C C|DHnbTpOM HMJKHMX 

HacTOT 376, OcHOBHoPi BMAeoct/irHan noAaeicfi 
Ha ijjnpoK03KpaHHb!H Rpoqeccop B aHanoroBoK 
ctDopMe n ctDopMare YUV, KaK cMmanbi, 
o5o3HaMeHHbie Y_M. U_M vi V_M. 3tm 
ocHOBHbie cumanbt npeo6pa3yKDTCfi m 
ananoroBoPi cJ^opMbi b qutcppoByto 
nocpeACTBGHHOM aHanoro-L^MCt^pOBbix 
npeo6pa30BaTenePi 342 \a 346, noKasaHHbix 
©ojiee noAPo6HO Ha cp^r. 4. 

CurHanbi u,BeTOBb!x KOwnoHeHTOB 

HMeHyWDTC^^ CBOHMM 06IAHMH o6o3HaMeHnyiMM U 

n V, KOTopbie Moryr 6biTb npncBoeHbi nn6o 
ci/imanaM R-Y nnn B-Y, nM6o cwtmajiaM 1 h 0. 
Bb(6paHHa?i lUHpnHa nonocbi Macror jipKOCTH 
orpaHMMBHa 8 Mri4, noTowy mto Macrora 
cnHxpoHMsaqMM ciflCTeMbi ociaBJifieT 1024f h. 
MTO cocraBJiyieT npi^wiepHo 16 tsAfu,, Oamh 
aHanoro-i4Hc{>poBOi;^ npeo6pa30BaTenb m 
aHanoroBbii^ nepeKnK3MaTenb Mo>KeT 
Mcnojib30BaTbC5i Bbi6optai AaHHbix o 

i4BeTOBOM KOMnoHeHTe, noTOMy mto cumanbi U m 
V orpaHMMeHb! 500 Mfu, iatma 1,5 Mri4 b 

OTHOUUeHWH LUMpViHW 1. Bbl6opOMHafl nUHMJ! 

UVMUX ananoroBoro nepemio^aTem vin\A 
MyiibTunneKcopa 344 pjaer CMman 8 hAfu,, 
nonyHeHHbiPi nyrew fi^enehim Ha 2 
cnHXpoHnaaiopoM cucreMbi. LLIi/ipHHoC^ 1 
CMHxpoHMnyjibc cHmaji SOL nycKa orpom 
CMHxpoHHO ycraHaBJiHBaeT b ncxoAHoe 
nono>KeHne stot cumaji Ha nynb b naMane 
Ka>KAoPi ropn30HTanbHOi^ B\Aj2,eocTpom. CrpoKa 
UVMUX TOFAa aareivi nepeicnHDHaeTCfi b 

COCTOflHUe Ka>KAbl^ l4MKn CHHXpOHH3ai41/?M B 

ropH30HTanbHoPi crpoKe. TaK KaK Ani^na crpom 
fiBny^ercH MeiHbiM hmcjiom umkoob 
CMHxpoHH3a!4HH, OAHa>KAbi ycTaHosneHHoe 
cocTOHHue UVMUX 6yAeT cooTBercTBeHHO 
nepeicnioHaTb 0,1,0,1,0.1, ... 6e3 npepbisaHUfi. 
noTOKM AaHHbix Y u! UV H3 aHanoro-L^Mc|)poBbix 
npeoepasoBareneCi 342 n 346 CABuraiOTCj?, 
noTOMy MTO Ka)KAbiC! aHajioro-uvicjDpoBOM 
npeo6pa30BaTenb HMeer 3aAep>KKy 1 uywm 

CUHXpOHHSai^MM. MT06b! aAaHTMpOBaTb 3TOT 

CABur AaHHbix. iAH(popMauyi9i o cTpoSnpoBaHMM 



CMHxpoHH3amnn OT cpeACTsa ynpasneHUH 

MHTepnOJlflTOpOM 349 JIHHl^M o6pa5oTKH 

ocHOBHoro ci/irHaiia 304 Ao^>KHa 6b!Tb 
aHanon/iMHO 3aAep>KaHa. Ecjim nHCtDopwai^nsi 
CTpo6npoBaHH5i cnHxpoHti3ai4HH He 3aAep>KaHa, 

^ AaHHbie UV ne 6yAeT npasnjibHO cnapuBarbCfi 
npn BbiMepKHBani^i^. 3to Ba>KHO, noroMy mo 
Kawas napa UV npeAcraBJiBeT oamh bsktop. 
3neMeHT U or oAHoro seKTopa ne Mo>KeT 6b!Tb 
cnapeH c oneMeHTOM V or Apyroro Beicropa, ne 
Bbisbtsafi cABura Lisera. BMecTO aroro oSpaseu 
V 143 npeAiyecTByioLqePi napbi 6yAeT BbmepKHyr 
BMecie c TOKytMUM oepaai^oM U. 3tot cnoco6 
MynbTHnneKCMpoBaHMf? UV nMeHyeTc;i KaK 2:1:1, 
laK KaK i/iMeiOTCfl A^a o6pa3L^a ?ipKOCTi^ b 
oTHOLueHnn Ka>KAOt^ napbi oGpasi^oB qBeroBbix 

75 KOwnoHeHTOB (U, V). Mi/iHHManbHO AonycrnMafl 
MacToia Bbi6opKH (onpoca) b OTHOiueHMH U i/i V 
3ct)ct>eKTHBHO yMeHbiiiaeic^ ao nonoBHHbi 
MUHMwaiibHO AonycTHMOi?i qacToibi Bbi5opKi4. 

COOTBeTCTBGHHO Ml/IHHMaJIbHO AonycTMMaji 

MacTora BbiOopKH BbixoAHoro cHmana 
20 aHanoro-L4nct)poBoro npeoOpaaoBaren?! b 

OTHOLUeHHH KOMnOHBHTa SRpKOCTH COCTaBJIfleT 8 

Mri4, TOFAa KaK MUHUMajibHO AonycTHwa?! 
HacTOTa Bbi6opKH BbixoAHoro cMmana 
aHajioro-i4nctDpoBQro npeoSpasoBaTena b 
oTHOLueHUM HBeTOBbix KOMnoHeHTOB cocraBnfleT 
4 MFm. 

Cxewa PIP vifv\m Marpi^i^a nomMecKi/ix 
3JieMeHTOB Moryr TaK>Ke GOAep>KaTb cpeACTBo 
AOR ycvixieHwyi paspeuLiaioiineC^ cnoco6HOCTM 
BcnoMoraTGJibHbix AaHHbix HecMorpa na OKarne 
AaHHbix. KonnMecTBO cxeM yMeHbUjeH«5i Aannbix 
M BoccraHOBneHHf! AaHHbix npeAycMarpuBaeTcn, 
BKnioMafi. HanpwMep, cxarne cnapeHHbix 
aneMeHTOB M3o6pa>KeHMs, noAweujiiBaHMe 
nceBAOcnyMai^Horo CMmana m ycrpaHeHMe 
noAMeiuaHHoro nceBAOcnynaf^Horo CMmana. 
S5 KpoMe Toro, npeAycMaTpuBaiOTcyi pasHbie 
nocneAOBaTexibHOCTH noAMetunBaHUJi 
nceBAOcnyMai^Horo cj^mana, BKnioMafi pasHbie 
Koni/mecTBa 6ht. m pa3Hbie c>KaTH5R cnapeHHbix 
sneMBHTOB i/i3o6pa>KeHM?i, BKnioMas pa3Hbie 

KOnHMBCTBa 6\AT. OpyiB M3 MHCna KOHKpSTHblX 
40 CXeM OKaTM^ M BOCCTaHOBJieHHJ? AaHHbix ivio>KeT 
6b!Tb Bbi6paHa cpeACTBOM WSP jaP 340, MTo6bl 
MBKCMMajiHSHpoBaTb pa3peLyaK}y4yK) 
cnocx36HocTb BH3yanM3HpyeMoro Bi/iAeoc^tmana 
B oTHOLueHnn Ka>KAoro KOHKpeTHoro Tuna 
4>opMaTa AMcnnep M3o6pa>KeHH??. 

MaTpMi4a nornMecKHX sjieMeHTOB BKnK)MaeT b 
ce6f? nHTepnoriRTopbi, KOTopbie ci3yHKU,^oHMpyK5T 

COBMeCTHO CO CTpOMHblMM 6nOKaMH naMflTi^, 

KOTopbie MoryT 6biTb BbinojiHeHbi KaK 5noKM 
nawifiTH FIFO 356 v\ 358. HHTepnon«Top m FIFO 
ktcnojibsyioT Ann noBTOpHoJ^ Bbi6opK^ ocHOBHoro 
clirHana npn Heo6xoAMMOCTi/i. flononH^rejibHbiPi 
HHxepnonjirop Moxei noBTopHo BbiSi^parb 
BonoMorarenbHbii;^ diman. CMHxpoHM3aTop \a 
cxewibi cnHxpoHi43ai4MM B Marpnue nori^MecKMx 
sneMeHTOB ynpasnjiiOT o6pa6oTKo£^ AanHbiMM 
55 ocHOBHoro vi BcnoMoraTejibHoro cumajnoB, 

BKHNDHaH KOM6MHai4HKD MX B OAi^HapHOM 

BbixoAHOM BMAeocwrHane, nivieioiAeM 
KOMHOHeHTbi Y_MX. U__MX \A V_MX. 3tm 
BbixoAHbie KOMnoHBHTbi npeo6pa30BaHbi s 
anarioroByK) cjDopwy H3 u^ncjDpoBoPi b ananoroBbix 
^0 npeo6pa30BaTen?ix 360, 362 n 364. CHmajibi b 
aHanoroBoCi cjDOpMe, o5o3HaMeHHbie Y, U i/i V, 
noAaKDTCJ? Ha npeo6pa30BaTenb 40 1f h b 
2f H AHfi npeo6pa30BaHHJi b HeMepeccTpoMHoe 
cKaHMpoBaHne. Cumanbi Y, U n V TaK>Ke 
KOAnpyJOTCfi B cjDopMaT Y/C KOAepOM 227 
onpeneneH]A9i BbtxoAHoro cMmaiia c 
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LUHpOKOCf)OpMaTHblM COOTHOLUeHHeM CTOpOH Y_ 

OUT-EXT/C„OUT-EXT, AOcrynHoro Ha 
naHenbHbtx Knewiviax. riepeKnioMaTenb SW 5 
BbiSnpaeT o\AHxpoHm\ApY\ou\\A\^ CMman Ana 
KOflepa 227 nn6o m uarpviixbi nomMecKMX 
3JieMeHT0B C_SYNC_MN. niAQo m3 cxewbi PIP - 
C_SYNC__AUX- nepeicnioqaTenb W6 Bbi6i/ipaeT 
Me>Kfly Y_M n C_SYNC„AUX b KanecTBe 
cMHxpoHki3MpyioiMero cMmana a oTHouueHMM 
LunpoKOOKpaHHoro BbixoAa na naneniA. 

YMacTiai cxewbi ropMSOHtajibHoPi 
ciiHxpoHM3a!4HM 6onee noApoSHO noKaaaHbi Ha 
dpv\r. 27. OaaoBbfi?! KOMnapaiop 228 j^B/i^ieTCfi 
MacTbHD u,enn 6noKMpoBaHHH ctjasbi, 
BKnioMaioyj,eH cjDnnbrp 230 hvdkhmx MacTor, 
ynpaBn?ieMbii?i Hanps:i>KeHneM renepaTop 232, 
Aenmejib 234 \a KOHAeHcarop 236. 
YnpaBJifieMbiPi Hanpfi>KeHneM renepaTop 232 
cjDyHKUMOHnpyei na 32fH, pearnpyer na 
KepaMnnecKi^i^ peaonaTop hjim eMy noAO^HbiPi 
238. BbixoA REF 32fH peaonaropa j?Bns^eTC« 
BXOAHbiM cumanoM na npeoepasoBarenb 40 
1f H B 2fH. BbixoA ynpaBJiPSMoro nanpfiMceHMeM 
reHeparopa p,en\ATC9i na 32 aha nonyMenkifl 
BToporo BXOAHoro CMmana npaBHHbHoii MacroTbi 
AHfi cjDaaoBoro Kowinaparopa 228. BbixoA 
aenmen9{ 234 cocraBriHeT cnHxpocurHan REF 
1fH, noAaBaewibiw! na LynpoK03KpaHHbfP! 
npoMeccop n Ha npeo6pa30BaTenb ifn b 2fH. 
CnHXpoHManpytoiAMB cumanbi REF 32fH n REF 
Ifn or oAHOKpuciajibHof^ cxewibi noAaioTca Anfi 
AeneHMf! Ha 16 na CMeiMMK 400. BbixoA 
2f H noAaercfi na uenb 402 mnpuHbi t^iMnyjibca. 
FlpeAnoMTHTenbHafl ycraHOBKa p,enmBn9i 400 
cumanoM REF ITh o5ecneHHBaeT, mto nenmenh 
cjDyHKU,j/ioHnpyeT cnHxpoHHO c i4enbK) 
6noKMpoBKH cfiaab} bxoahoPi ceKi4i/tn 
BMAeocMmanoB. CxeMa 402 ujupuHbi nMnynbca 
o6ecneMMBaeT, mto cHman REF 2f^ 6yAeT 
MMGTb aA^KBaTHyjo ujupMHy MMnynbca, HTo5bi 
oOecneHHTb npaBuxibHoe c|3yHKi4i^oHnpoBaHHe 
cjDaaoBoro KownapaTopa 404, nanpHMep, rwna 
CA1391, KOTopbiM o6paayeT nacTb BTopoPi upnvi 
cjDaaoBOi^ 6jioKnpoBKM, BK^K)Maiou^e^^ cfj^bTp 

406 HM>KHMX HaCTOT n 2fH - ynpaBJlj^BMbl^^ 

Hanpfl?KeHneM reneparop 408. YnpaanjieMbiPl 
Hanpfl>KeHMeM reneparop 408 reHepupyer 
BHyrpeHHuPi ci/inxpocuman. KOTopbiC^ 

i/tcnonbayercsR An?^ Boa6y>KAeHMfi nporpeccuBHO 
cKaHnpyeMoro mcnne9\. flpyroPi bxoahoCi cuman 
Ha cfDaaoBbiPi KOMnaparop 404 npeAcraBfijieT 
viMnyjibCbi o5paTHoro xoAa nyna 2f^ or cxewbi 
oTKnoHenm 50 hum csy^aaHHbiPi c gthm 
ci/iHxpoHH3Mpyioti4ni?l CHrHan. HcnonbaoBaHi^e 
BTopoPi i^enn 6noKMpoBKn cfDaabi, coAepxaLu^ePI 
cfjaaoBbi^i KOMnaparop 404. noneano An« 
o6ecneMeHM5?, Mro Ka>KAbiR nepnoA 
CKaHUpOBaHMfl C HaCTOTOf^ 2f H fiBJiHerc?! 
cMMMerpuMHbiM B KajKAOM nepviOAe c Hacroroi^ 
1fH BxoAHoro CMmana. B npoTMBHOM cnyMae 
AMcnnen mokbt noKaabisarb paciAenneHHbiM 
pacrp, HanpMMep, b KoropoM nonoenHa 
BHAsocrpoK cMeii4eHa snpaso m nonoBMHa 
BMAeocrpoK cMeiAeHa BJieao. 

BnoK-cxewa i\en]A 900 An5^ npeoCpaaoBaHiifi 
MepeccrpoMHo cKaHnpoBaHHoro e nporpeccHBHO 
CKaHHpoBaHHbiPi A^icnnePi noKaaana na cj^Mr. 20. 
Cxeivia MOKBT 6biTb BbinoiiHena KaK 
MHTerpanbHafi cxeMa. Cxewa o6ecneHHBaeT Bce 
cjDyHKL^HH o6pa6oTKH cHmana, Heo6xoAMMbie 
AHfi npeo5paaoBaHHfi BHAeocHmanoB 
MepeccTpoMHbix KOMnoHeHTOB B nporpeccMBHbiH 
HeHepeccrpoHHbiPi cj^opiwar. flononHHreribHO 
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cxBMa o5ecneMHBaeT perynnpyeMyio seriHMHHy 
o\^vmBv\\A9. Luywa b oTHOLueHUM cumanoB, rAe axo 
Mo>KeT 6biTb Heo6xoAMMbiM. Cxewa, KaK 
noKaaana, mokbt McnoiibaoBarbc?? c cHmanaMH 

KOMnOHeHTOB Y, U M V PI COBMeCTHO c OnOKOM 

nawHTM 902 KaApa b ctDopwie wHrerpanbHOM 
cxewb! BMAeo RAM, nanpuMsp, runa HM5305IP, 
npoMSBOACTBa XwraMM. 

Curnanbi KOMnoHSHTOB t^eerHocrM U_C m 

V_C BHyrpM C}3MKCMpyK)TC5q C nOMOL14bKS 

cJjMKcaropa aaAHeC^ nnoiAaAKH racyiiAero 
Mwinynbca oTHocMrenbHo HanpH>KeHMH, 
coorBercTByioLAero i4MCf)poBOMy nynto. flocne 
cxeM 4)MKcai4MM ypoBHfi 904 m 906 aHanoroBbiPi 
MynbTunneKcop 908 nonepewieHHO Bbi6npaeT 
Ka>KAbiM KOMnoHeHT i^BeTHocTM Ha Macrore 2 
Mri4. 3tm BbiGpaHHbie . o6paauibi aarew 
npeoOpaayiorcfi b 8-6MTOBbiPi' i^ncjDpoBoJ^ ckiman 
HwinyjibCHbiM ananoro-i^HcjDpoBbiM 
npeoepaaoBareneM 910, ct)yHKUMOHPipyK)U4MM na 
HacTore 4 Mri4. OTo6paHHbie o6paaqb! 
npoxoAJ^T nepea cxewy 912 chmkghh?? myMa b 
CHmane i^BerHOCTH na 6noK naMfiTM 914 
ycKopeHMfl 6bicTpoAePicTBMJi. BnoK nawHTM 
ycKopennH SbiCTpoAeficTBHsq sanoMUHaer ronbKo 
aKTMBHyK) 53 mkcbk nacTb Ka>KAOM nocrynaioiAePi 
BHABocrpoKM, TaK MTO B 6noK naiviJiTM 
3arpy>KaeTCfi TonbKO 106 Bbi6paHHb!X oepaaqoB 
Ka>i<Aoro KOMnoHenra i4BeTHOCTM. flaMJRTb 
CMHTbisaeTCfi ABa>KAbi co cKopocTbND aanHCM, 

npOMSBOAH ABB MABHTHMHbie CTpOKH 

MHCf)opMaMMM i4BeTH0CTH. Cumaji 6naHKMpyeTC5i 
OTHOCureiibHO nyxisi so Bpewfl MHTepBanoB, 
KOPAa oSpasi^bi M3 naiw^rn HeAOcrynHbi no 
npMMMHe 6naHKMpyK)iJ4ei!^ uenn 916. ABa 
KOMnoHenra L^BerHOCTM oTAen5RK)TCfi Apyr or 
Apyra A^My^bTMnneKcopoM 918 m 
npeo6pa3yiOTCfl b aHanorosyio c^opwy, 
licnonbsyyi Asa i^MC})poaHanoroBbtx 
npeoepaaoBarenfi 920 m 922. OnopHbifi yposeHb 
Any? i4i/jc|)poaHajioroBbix npeo6pa30Barenei;^ 
Mo>Ker perynnpoBarbcsi c noMOU4bK) 
nocneAOBarenbHO?! iiiMHbi, Koropaf? npowsBOAur 
conpHKeHwe co cxewoi^ ynpasneHMfl lUkiHaMM 
924, H MOKBT HcnojibaoBarbCH KaK peryni/ipoBKa 
HacbiLLj,eHMS^ L^BeTa npn Heo6xOAHMOCTM. 

CMman fipKocTM Y_ C SHyrpeHHe 

CjDMKCHpyBTCH CjDMKCaTOpOM (CXSMOPI cj^MKCai^MM 

ypoBHJ^) 926 BO BpBMJi aaAHBPi nnoiAaAKH 
rac^iLABro MMnynbca oTHOCMrenbHo ypoBH«, 

KOTOpblM MOKBT 6blTb yCTaHOBJlBH HOCpBACTBOM 

nocjisAOBaTsnbHOM ynpaBnf!HDU4BPi uunHbi. 3tot 
CMman npeo6paayBTca b 8-6MTOBb{M mMcj^poBoPi 
ctDopwar, Mcnojibayfl MMnynbCHbii^ 
aHanoro-qMctDpoBOM npeoOpaaosaTeiib 928, 
cjDyHKi4MOHMpyKDLi4MM Ha 16 Mri4. Sarew oh 
npoxoAMT MBpea cxBMy 930, Koropas mokbt 
McnoJibaoBarbcsi An?? oSscneMBHMfl 
BBTOMarMMBCKoi:^ o6paTHOM peryjiMpoBKM ypoBH?? 
npM HBoOxoAMMOCTM. flpKocTb nponycKaBTCfl 

Mepe3 CjDMflbTp HMKHMX MaCTOT, MCnOJlb3y« 

4>MnbTp 932 c xapaKrepMCTHKOM 

H(Z)=(l+Z-'')2{I+Z-2)2/16. 

riocne c|3Mnbrpai4MM ct)MnbTpoM hmkhmx 
MacTor CMman noAsepraercn AononHMreribHOf^ 
BbiGopKB cxBMOM 934 Ha Macrore 4 Mri4. 
Cy6AMCKpeTM3MpoBaHHb!M cuman 
MHTBpnonMpyeTcyi MHrepnonsiropoM 936 
o5paTHO AO MacTOTb! 16 Mfi^, Mcnonbayj^ 

CjDMnbTp HMKHMX MaCTOT C TOM KS 
XapaKTBpMGTMKOPi, M BblMMTaBTCJl Ma 

aaABpKaHHoro sapManra cMrnana 

nspBonaManbHOi^ jipkoctm na cyMMMpyKDiASM 
COBAMHBHMM 938 ATi^ nojiyMSHM?! CMmana, 
coAepKaiAero ronbKO KOMnoHBHTbi sqpKocTM 
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BbicoKoi^ MacTOTbi. Ci^man hpkocti/i bbicokovi 
HacTOTbi npoxoAMT qepea HenviHeC^HyK) cxeMy 
"coxpaneHMfl" mjim cxewiy 940 MepTBoPt 30Hbi A^a 
ymnenm He6ojnbUJMX cumanoB, Koropbie iworyr 

6blTb UJyMOM. TOMKM npepblBaHMJ? B OTHOUJeHMk! 

HenmeiAHO^ xapaKTepucrnKM wioryr 
peryjiH poBaibca nocpsACTBOM 
nocneAOBaTenbHOM ynpasnpioiAeM lUiiHbi. 

CyOAUCKpeTMsnpoBaHHbiJ^ cuman huskoPi 
MacTOTbi npoxoAMT nepea peKypcMBHyio cxeiwy 
cH\A)KeH\A9i Luywa 942 n sareM MHTepnojiMpyercH 
oSpaiHO AO 16 Mfu MHTepnojiHTopoM 944 Anfi 
cno>KeHMfl c coxpaHHeMbiM ebicoKOMacTOTHbiM 
cumanoM b cyMMi/ipytoiMeM coeAHHeHHH 946. 
HpKocTb sareM npeo6pa3yeTCf^ b 
nporpeccMBHbiPi i^nn ABoPiHoro cKaHnpoBaHi45i 
cjDopMax, Hcnonbay?^ 6noK naM9\TVi 948 
ycKopeHUfl 6bicTpoAeficTBH«, TonbKo 53 MceK 
curHana, cooTBeTCTByfou4ero 848 o6pa3i4a 
BbiSopKi/i, 3arpy>KaeTCfl b 6noK naMHTH. 5noK 
naumiA apKOCTn cMHTbiBaeTc?^ ABa>KAb! b 
OTHOujeHUPi Ka>KAoPi nocrynaK)U4ePi 

ropnaoHTanbHoPt crpoKH BkiAeocutmajia. Rp'^roi^ 
QnoK nawfiTM 950 MeHbiuero ycKopeHMJR 
coAep>KMT MHcjDopMaq^io, npeACTaBfif^KDU^yio 

paSHOCTb Me>KAy MHTepnOJlMpOBaHHOM flpKOCTbK) 

Anfi crpoKM "B-Me>KAy" n nocrynaioiAeM 
«pKOCTbK). Bjiok nawsTM MGHbiuero ycKopeHUfl 

COAep>KMT TOJIbKO HMSKOMaCTOTHyHD 

mdpopMau,v\iO, coxpaH5i« 212 oSpaauiOB 
Bbi6opKPi. CHaMana CMMTbisaeTcyi 6noK naMJ^rw 
948 ycKopeHkifl apKOCTH, paaHOCTHbifii cuman or 
Apyroro 6noKa nawflTi^ 950 ycKopeHHf? 
MHTepnonnpyercfi HHTepnojiHTopoM 952 ao 
nojiHoi;^ MacTOTbi m cKnaAbiBaercj? c cumanoM 
?!pKOCTM B cyMMnpyK)ii4eM coeAMHeHMH 970. 3to 
oSpaayer ci/iman, i^MeiouL^Mfi HMaKOHacroTHbie 

KOMHOHeHTbl, KOTOpbie COOTBeTCTByiOT 

nHtepnonnpoBaHHoPi HpKoctH, m 

BblCOKOMaCTOTHbie KOMnOHeHTbl. KOTOpbie 

cooTBeTCTByK3T nocTynaK)LjL!,ePi hpkoctm. Cuman 

HpKOCTH CHUTbiSaeTCfl BTOpHMHO, paSHOCTHblPi 

caiman He cfcnaAbiBaercji. TorAa BbixoAHbiM 
CMmanoM 9^Bn9\eTC9\ Bap^aHT p,bo\aho\^ cKopocin 
BxoAHoro c^mana. 

BnaHKupoBaHMe cxeMOM 954 bboahtc5R bo 
BpBMfl HHTspBana, KorAa AaHHbie 6noKa naM9\T\A 
ycKopeHi/i5R HeAOcrynHbi. VpoBeHb aroro 
BBeAeHHoro Qnah\mpoBaH\A9i Mo>KeT 
peryni/ipoBaibCfi MHKponpoi4ecxiopoM maccn. 
i^cnonbsysq nocneAOBarenbHyio ynpasnfiioiAyK) 
uuMHy. Tpe6yeTCfi rpn cumana: DATA, CLOCK n 
ENABLE, (flAHHblE. CHHXPOHI/13ALll/lfi n 
B03By>I^EHME). MwctipoBOM cuman ycKopeHMfl 
npeoSpaayeTCR b aHanoroByio ctsopMy 
UMcf)poaHanoroBbiM npeo6paaoBaTeneM 956. 
OnopHbiC^ ypoBSHb An« npeoepaaoBarenfi 
Mo>KeT peryni^poBaTbCfi nocpeACTBOM 
ynpaBnHK3!i4efi lunHbi. 

HHTepnonHqwf! crpoKM HHcjDopMaL^nn o 

HUaKOMaCTOTHOi^ fipKOCTM nonHOCTbK) 
npOH3BOAMTCfl npM nOHH>KeHHOM 

CKopocTi^/MacTOTe Bbi6opKM o6pa3L^OB (4 Mri4). 
ncnonbsy?? aAanr^tBHyio o6pa6oTKy ABM>KeHMfl. 
BweiUHJ^fl 1 M6nT BMAeo-RAM 902. 
Hcnonbayewas^ KaK 6noK naMHTH KaApoB, 
aanoMMHaer Ase aoHbi 8-6htoboi4 

HH3KOMaCTOTHOp! ?ipKOCTM M OAHy 30Hy 

3-6nTOBoro CHmana ABM>KeHHfi. Coo6u4eHMe c 
BHAeo-RAM npoi/icxoAi^T nepea ycrpowcTBO 
conpH>KeHH5=i 964 6noKa naMSRin KaApoB. Ka>KAafi 
3arpy>KeHHaji b 6noK naMflTM soHa npeACTaenflex 
MaKCi/iiviyM 256 aKTMBHbix BHAeocrpoK, Ka>KAa?i 
m KOTopbix coAep>KHT 212 aKTHBHbix o6pa3t40B 
Bbi6opKM. npocrpaHCTBeHHaj^ ]AHTBpnonni\\A9\ 
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(An?! ncnonb30BaHH?i b 30Hax ABM>KeHH5q) 
npoM3BOAHTC5q npH nponycKaHMM 

HH3KOMaCTOTHOiJl JipKOCTH C nOHl/j>KeHHb!M lIiyMOM 

Mepea 1fH aaAep>KKy 958 m ycpeAHeHnt/i 
aaAepKaHHbix m He3aAep>KaHHbjX cwmanoB b 
cxBMe 960. BbixoAHoP^ cviman Ifn-aaAepKKH 
raioKe aarpyxaeicfl b 6noK nawflrn KaApoB. 
no3>Ke oAHa aoHa Mi4Hyc 1/2 cipoKM 
cMHTbiBaeTCH na naMSTH KaK cuman 
3aAep>J<aHHoPi aoHbi. 3to o6paayeT speMeHHO 
HHTepnonMpoBaHHbiPi cuman A^fl 
McnojibsoBaHns^ e aoHax 6e3 ABM>KeHM?i. 

Cnman aaAep^aHHOH 30Hbi CHOBa 
3arpy>KaeTGfi b 6noK naM^rn KaApoB m 
CMHTbiBaerc?! nocne APyroi?i soHbi MHHyc 1/2 
cTpoKi/;. 3to A^er cyMMapHyMD 3aABp>KKy oAHoro 
KaApa. Cuman 3aAep>KaHHoro KaApa 
cpaBHUBaercfi c He3aAep>KaHHbiM cnmanoM na 
ocHOBB o6pa3ei4-3a-o6pa3i40M b A^TeKTope 
ABM>KeHHfi 962. 3-6HTOBbiM cMman ABi^>KeHn«, 
npeACTaanflioiAviPi BoceMb pasHbtx ypoBHeM 
ABH>KeHMSi, o6paayeTc;^ b peaynbtare aroro. 
Cuman ABH)KeHny! raKMce aarpyKaercs^ b 6noK 
nBU9iXVi KaAPOB M noa>Ke cMi/iTbiBaerciR KaK oAHa 
aoHa nnroc 1/2 crpoKi^. flstDKeHne aaAepjKaHHOM 
aoHbi cpaBHUBaeicfi c He3aAep>KaHHb!M 
ABUXBHueM, M ci^man, npeACTaenfiJoiuinPi 
6onbUjyK) sennMUHy abmkghi^h, Bbienpaercn b 
cxewe 978. Otot cuiman abvdkbhmji 
ncnonbayercyi Ans ynpaBneHMs "nnaBHbiM 
nepeKnroMeHneM" nnn "perynnposaHi^eM ypoBHfi 
ci/imana" 968, KoropbiPi mokbt Bbi6i^paTb Me>KAy 
npocrpaHCTBeHHo i^HTepnonnpoBaHHbiM n 
BpeMeHHo viHTepnonwpoBaHHbiM cMmanawM b 
BOCbMH pa3Hb!X ppaAauMflx. 

He3aAap>'<aHHbiP! HwaKoqacTOTHbiPi cuman 
;ipKOCTH BbtMMTaercfi na sbixoAHoro curHana 
nnasHoro nepeKnKDMaren?! b cyMMMpyioiAeM 
coeAHHeHnn 968, oGpaayfl cuman. Koropbiw 
npeAcraBn^er pasHOCTb Me>KAy 
HHxepnonnpoBaHHoPi m nocTynaHDiAew 
HuaKOMacTOTHo^i jipKOCTbK). PaaHocTHbii?! cuman 
aarpy>KaeTCfi b oTAenbHyto nawiflTb ycKopeHwa 
950, KaK onMcaHO Bbiiue. 

PeKypcHBHaa cxeMa 942 cHH>KeHH5? LuyMa 
MO>KeT 6biTb cjDopMbi, noKaaaHHOM b 6noK-cxeMe 
Ha cjDi/if. 21. BxoAHoPi cuman BbiMHTaercfi \az 
aaAepJKaHHoro sapwaHTa BbixoAHoro ci^mana, 
3aAep>KaHHoro cxeMoCi 986 b cyMMMpyfoiAew 
coeA^iHeHMM 980. Ecnn Beni/iMMHa aaAep>KKi/i 
Bbi6paHa npaskinbHO b oTHoixieHi^^i 
GonbUJMHCTBa cMmanoB, bxoahom ci/iman OyA^T 
noHTM TaKMM >Ke, KaK 3aAep>KaHHbiC^ BbixoAHoi^ 
cMman. m pasHocTb SyAST HesHaMMTenbHoii. 3Ta 
paaHOCTb SyAQT aareM nponycKatbCf! Mepea 
6noK orpaHUMMxenj^ 982 6e3 orpaHMHeHUH (KorAa 
Her orpaHUMeHMfi, orpaHMMMienb Mweer ycunne 
7/8). KorAa BbixoA orpaHMMMTen« cKnaAbiBaercfl 
CO BxoAOM cxeMbi B cyMMnpyHDiAew coeAMHeHi^M 
984, 6onbLuaH nacTb BXOAHoro cumana 
aHHynMpyercq m aaweHfleTCfl 3aAep>KaHHb!M 
BbixoAHbiM CMmanoM. Tew caMbiM He6onbiUMe 
naMeHSHUfi KaK LuyM cHi/tMcaHDTCJi. KorAa bxoahoJ^ 
cutrnan anaMnrenbHO ornHMaeTc?! ot 
aaAep>KaHHoro BbixoAHoro cutrHana, nponcxoAUT 
orpaHMMGH^e. PeaynbTupyHDU^i^P! ebixoAHOM 
curnan TorAa nomt^ pasen BXOAHOiviy c^rnany. 
riopor, KorAa npoiicxoAt^T orpaHUMeni/ie, MOKer 
perynnpoBarbCfi nocpeACiBOM 
nocneAOBarenbHoPi ynpaanfiKDiAePi LUHHbi, mto 
Aaer BoaMOKHOcib HaweHfiTb BenumnHy 
cHui>KeHMfi LuyMa ox Hynyi (nopor Hynji) ao nio6oi^ 
xpe5yeMOM BennnnHbi. 

B OXHOLUeHHM OHVmBHSASK LuyMa 

HM3KOMacxoxHoPt spKOCXM aaAepxKa b 
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BbiujenpuBefleHHoP! cxewe paena BpewieHU 
OANoro KaApa. CooTeercTBeHHo tuyM Ha 
HenoABVDKHbix n3o6pa>KeHMHX cHUKaercji 
BpeMeHHbiM ct)MnbTpoM HM>KHVix MacTOT. CxeMa 
cHViTKeHm Luywia uBeTHocTn coctout m3 KacKaAa 
Asyx 3mx i\enePi (cxevi), OAHa c 3aAep>KKoj?i. 
pasHoPi BpeweHM oahoD^ Bbf6opKUi (0,5 mkcbk). m 
Apyra?! c saAepKKofi. paenoPi epeweHW 
CKaHi^posaHMfl OAHoPi crpom (64 MceK). DepBan 
cxeMa cjDHJibTpyeT luyw b ropMsoHranbHOM 
HanpaeneHi/in, v\ BTopaji cf3nnbTpyeT era b 
BepTHKanbHOM HanpaBJieHWM. 

Cxewa 900 MO>KeT BKmoMaib 
npeoepaaoBarenb 40, npeo5pa3yKDiMMPi ifn b 
2f H, noficHeHHbiP! noApo6HO b cb?131/i c c^\Ar. 27. 

ROSTOMy !4M0pOBb!e n03HU,HH H3 dplAT. 27 

noBTopfliOTCs^ B c|3Mr. 20 B H\A>KHeM jiesoM yrny. 
CnHxpoHMSMpyiOLHne cumanb!, ncnonb3yeMbie b 
cxewe. npoMcxoA5?T or 32 Mfq reHeparopa 238, 
KOTopbiC^ 6jioKidpoBaH no ct^aae 1024-KpaTHo 
OTHoci/iTejibHO nacTOTbi ropw30HTanbHoro 
OTKnoHSHUH AMcnxieyi. Cuman oSparHoro xoAa 
nyna \a3 cxewbi oTicnoHeHi^fl noAaercyi Ha 
2fH BXOA AHJi AOCTUHceHHJ? 3Toro. BneiuHm LC 
cxewa 974 ycTanaBnuBaeT cpeAHioio HacToiy 
HecyuieH reHeparopa 32 MTl^, TorAa KaK 
BHeuJHflS^ R-C L^enb 4)HJibTpa 406 
ycTaHaBJiUBaeT xapaicrepucTHKH i\eniA 
5noKi4poBaHHoPi ct^asbi. 0a3HpoBaHMe 
BHyrpeHHUX cnHXpoHnai/ipyHDii^i^x CHmanoB 
(nomHecKne sneMeHibi c^i/iKCupoBaHU^, 
GnaHKupoBaHne m t.A-) MOKer peryn^ipoBarbCH 
OTHOcurenbHO 2fH exoAHoro cHmana 
nocpeACTBOM nocneAOBaienbHOi?! lui/iHbL 
BxoAHOM cuman na sacTOTe Ifn raioKe 
Heo6xoAMM Ann ycraHOBJieHMfi, mKo\A \az 
MMnyjibcoB 2fH npoMcxoAur b Hanane 
nocrynafOiAeC! crpoKH \a KBKOi^ npowcxoAur b 
cepeAnne nocrynaroiMeM crpom. 

BxoAHoPi cuman BeptMKanbHoro HMnynbca, 
HanpviMep fVm, ncnonb3yeTCf^ AnJi 
ycraHOBneHMfi HaHana 30Hbi, raK hto 
npaBi/iJibHbie cipoKH 3arpy>icaK)TCfl b nawfiTb 
KaApoB. Mucjio crpoK, KOTopoe nponycKaerc?? 
Me>KAy nepeAHHM ct)poHTOM BepTHKanbHoro 
HMnyjibca, h Hanano ctDyHKq^toHi/ipoBaHidfi 
naM9iT\A MOKer perynnpoBarbc?i nocpeAcrBOM 
KOMaHAbi ULJUHbL CxeMa An?i renepHpoBaHi/if^ 
BHyrpeHHsro 2fH cumana B036y>KAeHMH 
CMcreMbi ropM30HranbHoro orKnoHeHM?! 6b{Jia 
yjKe onucsaHa. OasMposaHne 2f^ BbixoAHoro 
cumana oTHOCJ4renbHO Ifn bxoahopo ctimana 
MOKer peryjinpoBaTbCfi nyrew McnojibsosaH^Ji 
nocneAOBarenbHOM muHbi. 

Cxewa orKHOHeHiifl 50 noKaaaHa 6onee 
noApo6HO Ha <pw. 22. CxeMa 500 
npeAycMorpena Ans^ perynnposaHUS 
BeprwKanbHoro pasMepa pacrpa b coorBercrBUM 
c TpeSyeMOM BejinHMHoPt seprnKanbHoro 3axoAa 
pa3BeprKH sa npeAenbi nojiesHOM nnouu^aA^ 
SKpana, Heo6xoAi^Moi^ peanH3ai4MPi 
pasjinMHbix cf^opMaroB monne^i. KaK 
cxeMari/iMHo noKasano, ncroMHUK nocroj^HHoro 
roKa 502 oSecneHHBaer nocroftHHoe KonnHecrso 
roKa I RAMP. KoropbiC^ 3apf?>Kaer KOHAeHcarop 
504 seprMKanbHoro nunei^iHoro H3MeHeHt/!f?. 
TpaH3i^crop 506 coeAUHBH napannenbHO c 
KOHAeHcaropoM BeprnKanbHoro nnHePiHoro 
M3MeHeHMfi \A nepnoAMMecKn pa3p5^>Kaer 
KOHABHcarop, peampyioiAufi na cuman 
Bepri/iKanbHoi:^ ycraHOBKH b McxoAHoe 
nojio>KeHMe. ripw orcyrcrBMM peryni/ipoBKn 
roK Iramp oSecnem/JBaer waKCHManbHbif^ 
B03M0>KHbiM BeprnKajibHbi^ pasMep pacrpa. 3ro 



MO>Ker coorBeTcrBOBarb creneHH 

BeprMKaxibHoro 3axoAa paaseprKU sa npeAejibi 
none3HoPi nnoii^aAH SKpana, Heo5xoAHMoPi An?? 
sanonneHi/iyj ujnpoK03KpaHHoro monne9\ 
nocpeAcrBOM McroMHUKa cnmana c 
^ coorHOLueHneM paciuMpeHHoro 4x3 cjDopMara 
Ai^cnnefl, KaK noKaaano na cfjurype 1(a)- B 
oTHOLueHMH creneHU, KorAa rpe6yeTCfi MeHbtunw 
BeprwKanbHbiPi pasMep pacrpa, perynMpyeMbii;^ 
McroMHMK roKa 508 orKnoHJier (uiaweHfier) 
nepeMeHHyK) BenMMMHy roKa ~ or BennMi/JHbi 

AAH 

^RAMP TaKUM 06pa30M, MTO KOHAeHCaTOp 

BeprnKanbHoro nPiHePtHoro HSMeneHHf? 504 
aapj^xaercH eonee MeAneHHO n ao MeHbiueii 
nuKOBoi^ BenHMHHbi- i/lcroMHUK nepeweHHoro 
roKa 508 peampyer na cuman perynnpoBKt/i 
seprnKanbHoro pa3Mepa, nanpMMep, b 
aHanoroBOfi ct)opMe, renepupyeMbif^ cxeMoPi 
1030 ynpaBneHMfi BeprnKajibHbiM pa3MepoM, 
noKaaaHHoPi na c|3vir. 49. BnoK pery/inpoBKn 
BeprnKanbHoro pa3Mepa 500 ne saBMCMr or 
6noKa pyMHot^ perynwpoBKM Bepr^KanbHoro 
paawepa 510, Koropbff^ MOMcer 6birb BbinonneH 
KaK noreHi4MOMerp pyMKa perynnpoBKM na 
3aAHei;^ nanenn. B njoSoM cnynae KaryiiiKM 
BeprnKanbHoro ortcnoHeHHJ? 512 npuHUMaior 
B036y>KAaK)iAHPi roK npasnnbHoiii sejivmnHbi. 
ropn30HTajribHoe orKnoneHHe npoMSBOA^rcyi 
nocpeACTBOM cxeMbi 518 peryjinpoBKM cjDasbi, 
cxewbi 514 KoppeK!4t^n mrbip?! BocroK-3anaA» 
qenn 520 6riOKHpoBKM (pazu 2f^ \a cxeMbi 516 
ropMSOHranbHoro BbixoAHoro cumana. 

CxeMa 60 conp?i>KeHM^ RGB noKasana 
donee noApo6Ho Ha cjDnr. 25. Cuman, KoropbiM 
o6fi3arenbHO Aon>KeH 5biTb BH3yajiH3MpoBaH, 
6yAer Bbi6nparbCH Me>KAy BbixoAOM 
npeo6pa30BaTen;i 40 1f h b 2fH n bxoaom 
BHeiiJHMX RGB. nn?i qenei;^ liii/ipoKOSKpaHHoro 
reneBweHMfi, onucbiBaeworo SAecb, bxoahom 
curHan BHeuuHi/ix RGB npeAnonaraercji 
npeAcrasriHioiAi^M co6oi;^ nporpeccMBHo 

CKaHHpySMblC^ HCrOHHUK C UJkipOKOCjJOpMarHblM 

coorHomeHMeM monne9\. Cumanbi sHeiuHMX 
RGB vi nojiHbiM 6naHKMpyioLiJinPi cwman H3 
BxoAHOti ceKL^MM BkiAeocMmanoB 20 jiBii5iK)rcfl 
BxoAHbiMn cumanaMM RGB na 
npeo6pa30Barenb Y UV 610, noKaaaHHbiR 6onee 
noAPo6HO Ha ct)i/ir. 26. TorAa BHeiUHiiPi 
2fH noHHbiPi cMHxpoHH3MpyK)iAi/iH curnan An5i 
cMrnana BHetiiHux RGB f^BJifjercH BxoAHbtw 
CMrnanoM na cenaparop 600 BHeiunero 
cnHxpoHH3npyK)iij\ero ci^rHana. Bbi6op 
BepTHKanbHoro cnHxpoHHSMpyHDiAero curnana 
peanM3yerc?? nepeKOHDMareneM 608. Bbi6op 
ropi^30HTanbHoro cnHxpoHki3npyK)LLi,ero cHrnana 
peann3yeTC5^ nepeKHJonareneM 604. Bbi6op 
Bi/iAeocutrnana peartusyercfl nepeKmoMareneM 
606. Ka>KAb!p! \A3 nepeKHfOHaienePi 604, 606 i/i 
608 pearwpyer na BHyrpeHHuPt/BHeujHMi^ 
ynpaBTifiioiAMM curnan, renept/ipyeMbiM 
cpeAcrBOM WSP 340. Bt>i6op BHyrpeHHUX 

Uni/I BHSUJHMX BHASOMCrOMHUKOB flBn^BTCJI 

Bb!6opoM nojibsoBarenyi. OAHaKo ecnn 
noJib30Barenb oiuui6omho sbi^npaer wcroMHi^K 
BHeujH^x RGB, KorAa raKoi^ idcroHHMK hb 
npiicoeAHHeH m\A He BKn^men. mvi eonui 

BHeUJHUi^ MCrOMHMK HB Ct)yHKt4HOHMpyBr. 

BeprnKaiibHbiki pacrp paspymnrcfl, \a mokbt 
nponsokirn cepbesHoe noBpe>KAeHne 
ajieKrpoHHo-nyMeBQpi ipyGKM. CoorBercTBeHHO 
AeTeKTop 602 BHeiUHePi CMHxpoHi^sai^nM 
npoBepfier HannHne BHeiiiHero 
cMHxpoHki3^pyHDLAero curnana. Flpn oTcyTcrBMid 
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laKoro cumsLna ynpaeriRioiUMiJ^ curHan 
6noKuipoBKM nepeKmoMBTenfl nepeAaeTca hb 
Ka>KabiC^ nepeKHJOMarenb 604, 606 \a 608 ahji 

npeAOTBpameHW;! Bbl6opKM VICIOMHUKa BHeUJHMX 

RGB. ecnw cufHan or Hero oTcyicTByeT. 
npeo6pa30BaTerib 610 RGB b YUV rajoKe 
npuHMwaer ynpaBnfiKDLu.Me ci/imanbi i^sera \a 
orreHKa or uenn WSP j^P 340. 

npeo5pa30BaTenb 610 RGB b YUV noKaaaH 
6ojiee noApo6HO Ha dp\Ar, 26. 
CnHxpoHH3npy}oii4Me KOMHOHeHTbi cumanoB 
RGB yAajifiKDTC?5 cxewaMU 612, 614 \a 616 
cooTBercTBeHHo. CHmajib! anre6paMMecKH 

06"beAHHSkDTCH CyMMMpyH3LLJ,HMUl CXBhABMlA 618, 

620 n 622 Ans^ onpeAexieHMS cumanoB R-Y (U), 
B-Y (V) n Y. PaspsAHbie MacTOTHbie yMHO>KMTejin 
628 n 634 utsweHHNDT cjDaay cumanoB R-Y n B-Y 
TaK, MTO i43MeHfieTC?i odpcpeKTiABHhm msei 
CMrHanoB, Aa>Ke ecnn ct)a3a He coBceM 
npaBuribHa^i b oTHOiueHHH cjDa3i/ipyHDii4t^x 
ycTpoMCTB R-Y M B-Y. AHanomMHbiM o6pa30M 
paapHAHbie MacroTHbie yMHO>KMTejiM 640 \a 638 

M3MeH51IOT CpB3y, HT06bl MSWeHMTb 34)Ct>eKTMBHb!pt 

OTTeHOK. HecMorpfi Ha MSMeHMUBOCTb cumanoB 
R-Y n B-Y no OTHOiueHMJo k npasnnbHOMy ymy 
4)a3wpyioiAero ycrpoPicTBa. YnpaBJiflioLAMe 
CHrnanbi u^Bera v\ orreHKa Moryr 6b!rb 
renepupoBaHbi cxsmo^ WSP 340, 
peampyKDLAePi Ha MUKponpoueccop maccn. 3ro 
o6ecneMi^BaeT yAo5Hoe ynpasneH^ie 
xapaKTepucTHKawui UBera orreHKa curHana 
BHeuJHwx RGB 6e3 Heo6xoA^iMOCTH npuMOHeHMfl 
AononHHTejibHoPi cxewbi h 6e3 Heo5xoAMMOcrn 
peryjiHpoeaHHsq caMoro wcTOHHHKa RGB. 

Ecrb pacxo>KAeHMe cumana Y 7,5 IRE no 
OTHOUjeHMio K npasnnbHo onpeAeneHHOwy 
ypoBHfo MepHoro. Oxewa 64S cweiAeHt/i?? 
6iiaHKi/ipoBaHH5R BBOA^tr CABMrypoBH?? 7,5 IRE c 
i^enbkD KOMneHcai^MM. CMman KEY sRsnfiercsR 
ynpaBriHKDiAUM ci^manoM, reHepupyeivibiM b 
nepeAHePi nnoiAaAKe racfiiAero nMnyxibca 
BHAeocMmana nocne 3aAHero cjDpoHra 
BeprnKaJibHoro cnHxpoHnsi^pyKDinero ci^mana n 
AO HaMana aKri4BHoro BHAeocumana. CHman 
KEY ycraHaBriHBaercji b cnynae, kopab AoriKHa 
npoMcxoAHTb (p)AKcau,m ypoBHSi b cxeivie 646. 
GxeMbi 3aAep>iCKH 624 lA 626 ycraHaBnwBa^or 
npaenjibHoe c|)a30Boe coorHoiueHMe curnanoB 
R-Y, B-Y n Y, HecMorpf? Ha nocneAyioiAMe 
n3MeHeHM5i. pearMpyioiAWie na ynpaanawiAne 
KOMaHfibi Msera \a orreHKa. 

06iJ4afl 6JioK-cxewia 
reneBH3noHHoP! cutcrewbi 
BapnaHTaMM peartMsaqm/i 
aAanrnpoBaHHoi^i ct)yHKi4HOHnpoBarb c nacroroM 
Ifn ropusoHranbHoPi pa3BeprKH, noKasana na 
cjDnr. 4MB !4enoM o6o3HaMeHa noA no3iAU,\Ae\A 11, 
Te Macr^i reneBi/tsnoHHoti CMcreMb! 1 1 , Koropbie 
coorBercrByioT no cyiAecrBy KowinoHeHraM b 
reneBM3noHHoP! cucrewe 10, noKasannoPi na 
cpvir. 2, o6o3HaMeHb! noA rewn Me u,\AdppoBhmvi 
no3nt4H??MM. TeneBM3MOHHa$R cucreMa 11 

B005LlJ^e OOAepXMT BXOAHyiO ceKl^UND 

BweocMmanoB 21 , macci/i i^nn 
TY-MMKponpo!4eccop 216, iiinpoKOSKpanHbiPi 
npoij^eccop 31. cxewy ropn30HTanbHoro 
orKnoHeHUfi 52, cxeiwy Bepri/iKaobHoro 
oricnoHeHM?! 56, Marpnuiy RGB 241. 
B036yAi^TejiM sanwcii c sKpana nppiewHoPi 
rexieBi43iioHHoi?i rpyCioi 242, xpyQm 
npoeKi4MOHHafi m npjiMoro BweHi^n 244 \a 
McroMHMK nwrannyi 70. npeoSpasosarenb 1fH b 
2fH VI ycrpoPicTBO conpf?>KeHM5i RGB He 
i/icnoiib3yiOTc??. CoorBercrseHHO ne 
npeAycMorpena BiisyaiinsauMfl BHeLunero 
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cumana RGB c cooiHOLueHneM 
LDMpoKOctiopMarHoro AMcnne?i na Macrore 
CKaHMposaHMfi 2f h- rpynnMpoBaHwe pa3Hbtx 
cxeM B pasni^MHbie ctiyHKi^viOHanbHbte ^nom 
npeAnpMHfiro ahji t4enei;^ yAo6crBa onucaHMfl m 
He Hanpasneno na orpaHMMenne ct)M3MMecKoro 
Mecronono)KeHMyi Ka>KAOt^ cxerwibi ornocurenbHo 
Apyro^^. 

BxoAHasR ceKi^wfl BHAeocMmanoB 21 
aAanri/ipoBana npuHMMarb MHo>KecrBO nojiHbix 
BHAeocMrnanoB or pasHbix BHAeokicroMHMKOB. 
Bweocumanbi Moryr Bbf6opoMHO 

nepeioiKDHarbCf? Ana Bi/!3yann3ai4tiH KaK 
ocHOBHoPi Vi BcnoMorarenbHbii^ BMAeocumanbL 
RF nepBKnhOMarenb 204 i^Meer abb anreHHbix 
BXOAB ANT1 H ANT2. Ohw npeAcraBJifJior bxoabi 
Anj? npneivia BcrpoeHHoPi anrennbi n npweMB 
Ka6enq. RF nepeKnioMarenb 204 ynpaBJi??er, 
KaKOM aHreHHbiPi bxoa noAaercyi na nepsoe 
ycrpoPicTBo 208. BbixoA nepeoro noAcrpoeMHoro 
ycrpowcrBa 206 ^anHercji BxoAHbiM ci/smanoM 
AnH oAHOKpHcrannviMecKoPt cxewb! 203, Koropas? 

BbinOJlHfJer pSRA C{)yHKL^HM, CBHSBHHblX c 

HacTpoPiKoi;^, ynpaBneHMBM BHA^oci^rHanaMU n 
ropn30HranbHb!M \A BeprHKaJIbHblM 

orKnoHeHMHMM. FloKasaHHaj^ KOHKperna?? 
OAHOKpucraJinnHBCKaa cxeivia i/iMeer 
npoMbiLuneHHoe o6o3HaMeHMe TA8680. flonHbiM 
BMAeoci/irHBTi VIDEO OUT, reHepupyeMbiPi b 
oAHOKpucranjiidMecKof^ cxeMe \a sbireKaroiAni^ M3 
cMmana or nepsoro noAcrpoeMHoro ycrpowcrBa 
206, ^iBXifiercH BXOAHbiM cvimanoM Anfi 
BMAeonepeKnK)HarenH 200 m bxoab TVI 
ujMpoKOSKpaHHoro npoi4eccopa 31. Ocra/ibHbie 
BxoAbi noriHbix BMAeocurHanoB hb 
BHAeonepeicnioMareiib 200 o6o3HaMeHbi AUX1 n 
AUX2. Ohm Moryr McnojibaoBarboy? 
Bt^AeoKBMep, BHAeoMarHMrocf)OHOB \a noAo6Hbix 
ycrpoPicrB. BbixoA BweonepeicnioMareriyi 200, 
KoropbiM ynpaBJiflercji c tuaocn mjim 
renesnsMOHHoro MHKponpoi4eccopa 216, 
o6o3HaHeH KaK SWITCHED VIDEO. CMmaJi 
SWITCHED VIDEO flBfiHercyi ApyruM BXOAHbiM 
ci^rHanoM na LunpoK03KpaHHbiii npoueccop 31. 

CornacHO ct)nr. 5 nepeKnHDMarejib SW1 
yjnpoK03KpaHHoro npoueccopa npon3BOAnr 
Bbi6opKy Me>KAy cumanaMU TV1 ti SWITCHED 
VIDEO KaK Bweocumana SEL COMP OUT, 
Koropbm flBfifiercfi BXOAHbiM CMmanoM na Y/C 
AeKOAep 210. Y/C AeKOAep 210 MO>Ker 6birb 
BbinonneH KaK aAanrMSHbiPi jinnePiHbiPi 
rpe6eHMarbiPi ct)i^nbrp. flanbHeOiLjjviPi 
BHABOHcroHHUK SI raK>Ke fiBnAercyi BXOAHbiM 
cMmajiOM HB Y/C AeKOAep 210. i/lcroMHUK SI 
npeAcraBHfler S-VHS ncroMHWK h cocrokir \az 
orAenbHbix cumanoB apKOcru m L^Bernocrn. 
riepeKntoMarenb, Koropbit^ MO)Ker Obirb BKntoMen 
KaK Macrb Y/C AeKOAepa, KaK b neKoropbix 
aAanrwBHbix nunef^Hbix rpe6eHMarbix cjDkmbrpax, 
uni/i KoropbiC^ MO>Ker 6birb BbinoxineH kbk 
orAeJibHbifi nepeKnrcmarenb, peampyer Ha 
reneBM3HOHHbiM MWKponponeccop 216 
Bbi5opKM OAHOM napb! cumanoB $ipKOcrn m 
i4BerHocrM kbk BbixoAHbix CMmanoB, 
o6o3HaMeHHbix Y_M m C_1N coorsercrBeHHo. 
Bbi6paHHaji napa cumanoB ^pKOcri/i m 
i4BeTHOcrn nocne 3Toro CHuraercf? ocHOBHbiM 
cumanoM \a o6pa5arbiBaercfi no nnHi^n 
ocHOBHoro curnana. AeKOAep/AewoAyxiHrop b 
Lijt/ipoK03KpaHHOM npouBccope reneppipyer 
cHmajibi i^BBroBoro Konrpacra U_M n V_M. 
Ci/imanbi Y__M, U__ M m V_M npeo6pa3yHDrcj^ B 

!4H4)pOByHD CjDOpMy B UJHp0K03KpaHH0M 

npoi4BccopB An5^ AB-nbHePiujBfi o6pa6orKH 
cumana b Marpwi^e 300 nomMecKnx aneMeHroe. 
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Bropoe noAcrpoeMHoe ycrpoPicTBO 208, 
ct)yHKi4i/ioHanbHo onpeAeJisewioe kbk MacTb 
LUk!poK03KpaHHoro npouieccopa 31, reHepi/ipyer 
nonHbfPi BHAeocv^man TV2. nepeKntoMarenb 
SW2 npon3BOA^tT Bb!6opKy Me>KAy curHanawin 
TV2 v\ SWITCHED VIDEO B KanecTBe BXOAHoro 
cumana na Y/C AeKOAep 220. Y/C AeKOAep 220 
Mo>^<eT 6biTb BbinonHBH KaK BAanTPiBHbitii 
nnHei^HbiH rpeGeHHaTbiPi ct)MnbTp. 

nepeKJifOHaiejiM SW3 \a SW4 npon3BOA«T 
o6pa6oTKy Me>KAy BbixoAHbiMn CHmaxiaMU 
?}pKOCTH H i4BeTHOCTH Y/C A^KOAepB 220, 
CMmanaMi^ fipKocTn qBeiHOCTH BHeiuHero 
BHAeoHCTOMHUKa, o6o3HaMeHHoro Y-EXT/C_EXT 
iA Y-M, C_IN. Cumanbi Y„.EXT/C_EXT 
cooTBercTByHDT S-VHS bxoaV S1. Y/C abkoabp 
220 \A nepeKOKDHaTeni/! SW3 h SW4 mop/t 6biTb 
o6-beAi^HeHbi, KaK b neKoropbix aAanrnsHbix 
nnHeC^Hbix rpeSeHHaibix cjDnnbTpax. BbixoAHOui 
CMfHan nepejcnioMaTenePi SW3 \a SW4 nocne 
3Toro CMMTaeTCH BcnoMorarenbHbtM cumajioM n 
o6pa6aTbiBaeTcy? no jimhmm BcnoMorarenbHoro 
cwrHana. Bbi6paHHbiM BbixoflHOM CMman j^pkoctm 
o6o3HaMeH Y_ A. Bbi6paHHafi i^BerHOCTb 
npeo6pa3yeTCJi 8 cumanbi i^seTOBoiJ^ 
KOHTpacTHOCTH U„A n V_ A. Cumanbi Y_A, U_A 
M V_A npeo6pa3yioTC5i b u^nclapoByK) cf)opMy An« 
AanbHeMtueK o5pa5oTKH cMmana. CpeACTBO 
nepeKnioMeHMfl wcroHHUKa BMAeocMmana b 
riHHHPx ocHOBHoro M BcnoMoraxexibHoro cumana 
MaKCHManHsnpyer m5KocTb ynpasneHMfi 
Bbi6opoM HCTOHHHKa AJ^s^ pasHbtx MacTew pasHbtx 
cjDopMaTOB M3o6pa>KeHi/!fj Ha A^cnnee. 

lilnpoKOSKpaHNbiPi npoLJ,eccop 30 coAep>Ki/iT 
npoueccop 320 n3o6pa>KeHH5^-B-M3o6paKeHMi4 
An?^ cneLi,nanbHoi?i o5pa6oTK^i cumana 
BcnoMorarenbHoro BHAeocMmana. TepMMH 
H3o6pa>KeHne-B-n3o6pa>KeHM^t HHorAa PiMeer 
coKpaiAeHHoe BbipaKeH^e PIP i^nn 
nnKC-B-nMKce. Marpnua 300 nornMecKHX 
aneMeHTOB o^-hemAmer AaHHbie (i/iHcfDopMaMHio) 
ocHOBHoro H BcnoMorarejibHoro BuiAeocurHanoB 
B ujHpoKOM pa3Hoo6pa3Hi4 ctDopwaroB mAcnne9i, 
KaK viJiJiiocTpupoBaHo npHwepawM na 4)Mrypax c 
1(b) no ^po^eccop 

M3o6pa>KeHi^SR-B''M3o5pa>KeHHid 320 MarpMi^a 
300 nornMecKidx aneiweHTOB HaxoA«TCfl noA 
ynpasjieHneM liJMpoKoaKpaHHoro 
MUKponpouieccopa WSP jxP 340. 
MnKpo^po^eccop 340 peampyer na 
TeneBHSMOHHbiPi MUKponpouieccop 216 no 
noojieAOBarenbHOM ii»^He. nocneAOBareiibHafi 
mma coAep>KMT Mexbipe cMrHaribHbix ntiHMM: aj^« 
AaHHbix, cnHxpocumajioB, B036y>KAaioiAMX 
cumanoB m CMmanoB yciaHOBJieHMfl b mcxoahog 
noriOKBHi/ie. LUnpoKoaKpaHHbii^ npoqeccop 30 
lasoKB reHepwpyer noriHbii^ sepTMKanbHbiCi 
6jiaHKkipyK3iAMi?i/ycTaHaBnnBaK)iAnM b hcxoahob 
noiio>KeHkie curnan KaK rpexypoBHeBbifi 
6jioKMpyioLAnPi cuman. AiibiepHaTHBHO 

BepTHKailbHblui 6xiaHKl4pyH3LlJ,Mpl n 

ycTaHaBni/iBaKDLL^MPt b i/icxoAHoe nonoKeHne 
cumanbi Moryr reHepi/ipoBarbCH kbk oTAenbHbie 
cumanbL ilonHbiPi 6naHmpy\oux\A\H cuman 
noAaercf^ bxoahoh ceKi^MePi Bi/iAeoci/irHanoB Ha 
ycrpoMCTBO conpfi>KeHMfi RGB. 

KoMnoHBHTb! ropn30HTanbHoPi 
BeprnKanbHoPi cnHxpoH^tsai^i^i^ ocHOBHoro 
cumana reHepwpyK^Tc?! b cnHxpopasAenMiene 
286, cocTasnflioiAi^M nacTb ABMOAy-nJ^Topa 288, 
oSpasyiotAero nacTb ujupoKoaKpaHHoro 
npoueccopa. KownoHeHT ropusoHTanbHoPi 

Ck!HXpOHM3ai4MM «BnPieTCfl BXOAHbIM CMfHaJlOM 

Ha L^enb 290 6noKi4poBaHM5^ cjDasb! c MacroTotJ^ 
1f H- Cumanbi ropM30HTajibHoi?! m sepTtiKanbHoP^ 
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CHHxpoHHsai^nti BcnoMoraTenbHoro 
BkJABOcurHana o6pa3yK)Tca 
cnHxpopasAennreneM 250 b LUMpoKosKpaHHOM 
npoi^eccope 31. Cxewa ropn30HTanbHoro 
OTKnoHeHMH 52 ct)yHKLiiHOHi/ipyeT coBMecTHo c 
oAHOKpucTajini/iHecKoii cxewoii^. pearnpyKDiAePi 
Ha ynpasfifiKDiUHe cumanbi peryni/ipoBKH ujTbtp;^ 
BOCTOK-3anaA « ropMSOHianbHOw cj^asbi or 
cpeACTsa WSP yP 340. Cxeiwa Beprt^KanbHoro 
oTKnoHeHMfi 56 peampyer na cxewy 54 
ynpaBneHi^a BeprnKanbHbiM pasMepoM. Cxewa 
54 ynpasneHMfl sepTMKanbHbiM paswepoM 
peampyei na ynpasjifiNDiAUM cwman 
BeprnKanbHbiM paswepoM or WSP uP 340 m 
ctDyHKL^MOHMpyer hoaoOho ycipoMCTBy 
ynpasneHUJi BeprMKaxibHbiM pasMepoM b 
OTHOLueHMW 2fH LuaccM, onucaHHoro Bbime. 

lJJi/spoK03KpaHHbiPi npoi\eccop 31 noKasaH 
Gojiee noApo^Ho na c|)nr. 5. OcHOBHbiMM 
KOMnoHBHTaMH Lui^poK03KpaHHoro npoueccopa 
SRBJiflioTOJi MaTpni^a 300 nomMecKHX sneMeHTOB, 
cxewia 301 H3o6pa>KeHMFi-B-i43o6pa>KeHHn, 
aHanoro-i4M4)poBpM n !4Mc|DpoaHajioroBb!M 
npeoSpasoBarent/i, sTopoe noAcrpoeHHoe 
ycrpoJ^cTBO 208. MWKponpou^eccop 340 
tUMpoK03KpaHHoro npoqeccopa n 

mwpoKOSKpaHHbfPi BbixoAHOi^ KOAep 227. 
OcranbHbie noApo6HOCTi/i uu^poKOSKpaHHoro 
npouieccopa, KOTopbie flsnfiKJTCfl o6u4mmi/i c 
ujaccn 1fH H 2fH, HanpuiMep. cxewa PIP, 
noKasaHb! na c)Di/ir. 6. ripoueccop 
H3o6pa>KeHHH-B-M3o6pa>KeHnn 320, KOTopbii^ 
cocraBJiaeT sHaMHTenbHyio MacTb cxsMbt PiP 
301, noKaaan eonee noAPo6HO Ha cjDnr. 7. 
Marp^qa 300 nornMecKutx sjieMeHTOB noKaaana 
Gonee noApoOno na ^m. 8. Pw KOMnoHBHTOB, 
noKaaaHHbix na cfiHr. 3, o6pa3yKDUi,nx MacTH 
jiMHuPi ocHOBHoro n BcnoMoraTejibHoro 
cHmanoB. Sbinw y)Ke noAPo5HO onwcaHbi. 

KowinoHeHTbi ropusoHianbHoPi ^ 

BepiMKaiibHoPt ci^HxpoHi/isamuM OCHOBHOrO 
cumana o5pa3yH3Tcs^ b cenapaTope 286 
cnHxpocumanoB. oCpasyioiAeM nacTb 
ABMOAyJi^^Topa 268. cocTaBn5?K)iAero nacib 
yjupoKOSKpaHHoro npouieccopa. KoMnoneHT 

ropH30HTanbHOM CMHXpOHMSai^HI^ ABTIfieTCH 

BXOAHbIM curnanoM Ha cxeMy 290 cj^asoso^ 
anoKupoBKkt IfH. Cumanbi ropusoHTajibHofi m 
sepTHKanbHOM cnHxpoHkiaauMM 
BcnoMorarenbHoro Bweocumana o6pa3yHDTCJ? 
pasAenwreneM 250 cnHxpocwmanoB b 
LunpoK03KpaHHOM npoi^eccope 31. Cxewa 52 
ropn30HTanbHoro oTKnoHeHMS ct)yHKi4MOHPipyeT 
coBMecTHO c oAHOKpi/icranbHOPi cxewioP^. 
pearnpyKDiAePi na ynpaBn??ioLAMe cuma/ibf 
perynj/ipoBKH ujibipH BOCTOK-aanaA w 
ropn30HTanbHoPi cj^asbi or WSP p.P 340. Cxeivia 
Bepri/iKanbHoro oTKnoneHM?} 56 peampyer na 
cxBMy ynpaBJieHHf? seprnKanbHbiM pasMepoM 
54. CxeMa 54 ynpasneHUfi BeprnKanbHbiM 
pa3MepoM peampyer na ynpaBnaK3Lj4nP! cnmaji 
BeprnKanbHbiM paswiepowi or WSP uP 340 h 
4>yHKUnoHnpyer ananomMHO ynpasnflioiAeMy 
ycrpoi^crsy ynpasneHHj? BeprnKanbHbiM 
pasMepoM An« maccn 2fH, onMcaHHoro Bbiuje. 

lilPipoKoaKpaHHbi^^ npoi^eccop 31 noKasan 
6onee noApo6HO na c}3Mr. 5. Ochobhwivim 
KOMnoHeHTaMi^ lunpoKOSKpaHHoro npouec(X)pa 
HBHs^KDrcfi Marpni4a 300 nomMecKMX aneMenroB, 
cxeMa 301 t/i3o6pa>KeHHfi~B'-H3o6pa>KeHMi^. 
aHajioro-MHcjDpoBoPi v\ LinctDpoaHanoroBbiC'i 
npeo6pa30BarenH, Bropoe noAcrpoeMHoe 
ycrpoDicrBO 208, Mi/iKponpoqeccop 340 
LunpoKOSKpaHHoro npoi4eccopa n 
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LUnpoKoaicpaHHbtf^ BbixoAHOi^ KOAep 227. 
flanbHei^uJue noAPo6HOCTH LunpoKOSKpaHHoro 
npoi^ecxjopa, KOTopbie fisnJifOTCfi o6iuiHMM c 
Luaccn 1fH H 2fH. HanpMMep, cxewofi PiP. 
noKasaHbi Ha (p\Ar, 6. npoueccop 320 
H3o5paxeHMf?-B-H3o6pa>KeHnn. Koropbii?! 
cocTaBjnseT sHaMmenbHyK) Macib cxewbi PIP 
301, noKaaaH 6onee noApo6HO Ha cjDi/sr. 7. 
MaTpnLi,a 300 nori/mecKnx sneMeHiOB noKasana 
6ojiee noAPo6Ho na cjDwr. 8. Pm KOMnoneHTOB, 
noKaaaHHbix na cpvir. 3, cocraBJiHKDiM^ix nacTb 
fiMHHPi ocHOBHoro v\ BcnoMoraTenbHOfo 
cumanoB, y>Ke 6bmH on^caHbi noAPoOno. P«A 
Apyrux KOMnoHeHTOB, laKi/sx KaK Biopoe 
noAcrpoeMHoe ycrpoPiCTBO 208, WSP jaP 340 n 
BbixoAbt ycTpoPicTBa cx)npa>KeHi/!H, 
aHanoro-L^i/!ct>poBoPi h i4ncjDpoaHanoroBbiPi 
npeo5pa30BaTenvi, Marpi^i^a 300 nomMecKnx 
sjiewieHTOB. cxewia PIP 301 m PLL 374 
ct>yHKUinoHi/ipyHDT no cyiMecTBy xaioKe, KaK 
nojRCHeHo B CBH3U} c dp\Ar. 3, \a noApoOHocTn o6 

3TOM He nOBTOp9i\OTC9\, 

OcHOBHoi^ BMAeocuman noAaercfl Ha 
LuvipoK03KpaHHbtt^ npoi4ecxiop b aHanoroBof^ 
cjDopMe KaK curHanbi, o6o3HaMeHHbie Y_M m 
C_IN, CMman C_IN AeKOA^ipyeTC« na cumanbi 
□.BeroBoro KOHipacTa U_ M m V__M 
AeMOAY-nHTopoM 288. OcHOBHwe cumanbi 
npeoCpaayHDTCH H3 ananoroBoPi b t^McjDpOByio 
4)opMy aHanoro-i4Mct)poBbiMM 
npeo6pa30BaTen«MH 342 n 346, noKasaHHbtMn 
6ojiee noApo6HO na 0Mr. 6. flanHbie 
BcnoMorarenbHoro BHAeocumana TaK>Ke 
naxoA^TCJ^ B aHanoroBoPi c|DopMe \a 0opMaTe 
YUV \A o6o3HaHeHbi KaK cumaiib! Y_A, U__A I4 
V__A. B cxeMe PIP 301 3th BcnoMorarenbHbie 
cumartbi npeo5pa3yK)TC?? b i^McjDpoByK) c|)opMy, 
AaHHbie c>KHMaHDTC5^, 3arpy>KaKDTCfi b naw^iTb 

30Hbl AHJ? CHHXpOHH3ai4HH C OCHOBHbIM 

curHaxioM m noAaioTCf] na Marpni^y 300 
nornMecKnx aneivieHTOB atih o6-beAHHeHi^fi 
OCHOBHbIM curnanoM, KaK rpeSyer Bbi6paHHbi^ 
ct)opMaT A^cnnea H3o6pa>KeHMyi, nanpHwep, 
nyroM MynbTMnneKcupoBaHMJi na ocHOBe crpoKa 
3a crpoKofi. <t>yHKi4MOHnpoBaHiie cxeMbi PIP 
nojicHeHO 6onee noApo6HO b CBfl3M c cjDnr. 6. 
Cxewa PIP M/nfiM MarpnHa norvmecKMX 
sneweHTOB Moryi TaK>Ke coAep>KaTb cpeACTBO 
Anfi ycMJieHMfi paspeujajouAeCi cnoco6HOCTM 
BcnoMoraTenbHbix A^nnbix HecMorpji na csKar^e 
AaHHbix. CwrHanbi b ananoroBoJ^ ctrapwe, 
o6o3HaMeHHbie Y, U i/i V. noAaKDicfi Ha KOAep 
227, MTo6bi onpeAenwTb BbixoAHOki cwman c 

lJJt/ip0KDCt50piV!aTHblM COOTHOUJeHMeM Y_ OUT 

EXT/C_OUT_EXT, KOTopbiPi B stom cnyMae 

9\Bn9\eTC9i BblXOAHbIM cMrHanoM Ha 
OAHOKpucTannwMecKyK) cxeMy 203. KoA^p 227 
nptiHUwaei TonbKo cuman C_ SYNC_MN or 
MarpML^bi normecmx sneueHTos. 

nepeKOfOMaTexib SW5 npoHSBOAur Bbi6opKy 
Me>KAy cidrHanaiViH Y_M n C_SYNC_AUX b 
KaMecTse BxoAHoro cumana na 
aHanoro-i4Mc|DpoBbie npeoSpasoBarenn. 
OAHOKpi/icTaiiJinMecKaa cxeivia renept^pyeT 
cumanbi ctDopMa YUV ahji MaTp^t^bl 241 RGB. 
KOTopa?! nocbmaer ci^rHanbi cjDopMara RGB na 
B036yAi^Tenvi 242 sanncH c SKpana npMeMHoPt 
TeneBusnoHHoPi Tpy6KM H3 cMmanoB Y_ OUT_ 
EXT C_UOT_EXT. 

0Mr. 6 mn9\eTC9i 6noK-cxeMoPi, 
noKasbiBaKJiJueC^ AanbHei^ujMe noApo6HocTM 
LUMpoK03KpaHHbix npoL^ecxopoB 30 n 31 . oOlahx 
c ITh M 2fH LuaccM. noKa3aHHb{x na c|5nr. 3 m 5 
cooTBercTBeHHO. Curnanbi Y_A, U_A n V_A 
yiBJiflioTcy? BXOAHbiMM cumanawiM na npoi^eccop 
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320 n3o6pa>KeHHfi-B-M3o5pa>KeHHH, Koiopbi^i 
MO>KeT cx>ABp>*<£»Tb cxewb! 370 o6pa6oTKH 
pa3peujaK)i^ePi cnoco6HOCTH. LUnpoKosKpaHHafi 
cMcreMa reneBW^HVi^i comacHo 
oTriMHMTenbHbJM npusHaKawi M3o5peTeHMfi mokst 
paciiJMp5iTb n oKMMarb BMA^ocurHanbL 
Cnei^nanbHbie 3ct>ct>eKTbi, AOCxuraeMbie 
pasnnMHbiMM nonHbiMk! ct)opMaTaMi^ Ancnnefi, 
noKa3aHHbtMM nacTHMHO Ha c|3Mr. 1 , o5pa3yiOTC?i 
npoi4ecxx)poM 320 

H306pa>KeHH5?-B-H306pa>KeHH!/l, KOTopwCi Moxex 

npuHMMaTb CMmanbi o6paaoTaHHbix Aannbix b 
oTHomeHi4M paspemaK^iMeM cnocx>5HOCTM Y_PP, 
U_PP w V_PP OT cxewibi 370 o6pa6oTKii 
pa3peLijaKDULJ,eui cnoco6HocTU!. 06pa6oTKa 
pa3peujaK)LJ4ePi cnocoSHOCTi^ ne TpeSyercfl Bce 

SpeMJ^, a TOJlbKO B TeMBHMe Bbl6paHHb!X 

4)opMaTOB A^icnne^^. ripoqeccop 320 
n3o6pa>KeHHH-B-t^3o6pa>KeHnn noKasan 6oiiee 

nOAP06HO Ha CjDHr. 7, OCHOBHbIMM 

KOMHOHeHTaMM npoi4eccopa 

l/t306pa)KeHt15^-B-V1306pa>KeHHl/! mn9^\Q109i CeKl^MH 

322 aHanoro-i4nc|3poBoro npeoOpasoBaTenyi, 
BXOAHa^ ceKi^n?? 324, 6b}CTpoAePiCTByK)L4^iPi 
nepeKTiKDMaTenb (FSW) \a cbki^h?? uuHHbi 326, 
ceKi4M?i ynpaBJieHi/ifi h ci^HxpoHki3at4HH 328 m 
ceKMi^yi i4ncf)poaHanoroBoro npeo5pa30BaTef!5i 
330. CeKiJ^Mf! ynpaBJiGHUfl m CHHxpoH^sai^Mtfl 328 
noKaaana 6ojiee noAPoSHo na cjDnr. 14. 
npoi4ecxx)p 320 

M305pa>KeHM«-B-kl306pa>KeHMH MOKBT 5blTb 

BbinonneH KaK ynyMiueHHbtt^ Bapnanr ocHOBHoro 
CPIP Muna, paspaSoTaHHoro cjDupMoiii 'Tomcoh 
KOHCbKDMep aneKipoHi^KC, whk". Ochobho^ 
CPiP-MPin onucan 6onee nonno b nySiinKai^nM 
noA Ha3BaHMeM CTC 140 

M306pa)KeHHfi-B-M3o6pa>KeHnii cpMpiv/iof^ 'Tomcoh 
KOHCbioMep sneKTpoHtiKC, mhk", l/lHA^^aHanoji^c. 
i/lHAMana. Hucno cnei^nanbHbix cpeAcrs nnn 
cnei^ManbHbix 3C|)ct)eKTOB Bnonne bo3mo>kho, m3 
KOTopbix HHKenpMBeAeHHbie yianfiKDTcyi 
unnHDCTpari/iBHbiMM. OchobhoR cneL^nanbHbit^ 

3Cf)Ct5eKT B TOM, MTO npOMSBOAMTCH 6onbLUOe 

n3o6pa>KeHne, nMeK)Li4ee He5onbtuoe 
i/i3o6pa)KeHMe, nepeKpbiBaK5ii^ee Maci ero KaK 
noKasano na cjDnr. 1(o). Bonbiuoe n He6onbLijoe 
pi3o5pa>KeH^H Moryr BbireKaib H3 OAHoro Vi Toro 
>Ke BHAeocumana, pasHbix BMAeocMrHanoB n 
Moryr BsanMOsaMeHflTbc?! hjih nepecTaBn^TbCfl 
Mecrawn. 80061148 roBopf?, ssyKOBOvi cuman 

BKHNDMaeTCfl, MT06bt BCefAa COOTBeTCTBOBaib 

OojibUJOMy n3o6pa>KeHHK). HeSonbUJoe 
i^3o6pa>KeHne MOKer ABHraibc^ b nND5oe 
nono>KeHne na sKpane mjim Moxer 
ocTaHaannBarbc^i b pwe 3aAaHHbix noJio>KeHni^. 

CpeACTBO TpaHCCjDOKaL^MM yBBilHMHBaeT n 

yMeHbiuaeT paswep HeOonbUJoro i/i3o6pa>KeHM?^, 
HanpuMep, ao oahofo M3 necKOJibKnx 3aAaHHbix 
pa3MepoB. B HeKOTopoCi TOMKe, nanpuMep 
cjDopMaT A^JcnneJi, noKasannbiC^ na cf)nr. 1 (d), 
6ojibUJoe vi Manoe n3o6pa)KeHMfi c|DaKTU!MecKM 
OAHoro \A Toro jkg paswepa. 

B pe>KHMe oAMHapHoro n3o6pa>KeHM5i, 
HanpuMep, KaK noKasano na cjDt/ir. 1(b), 1(e) \a 
1(f), nonb30BaTenb mokbt npnGeraTb k 
TpaHcc|30KauMW coAep>KaHHJi OAHoro 
M3o6pa>KeHi/!yi, nanpviMep, b cTeneHHX 
nponopi^nPi ot 1 ,0 : 1 ao 5,0 : 1 . B pe>KHMe 
TpaHC(iDOKai4iin nonbsoBaTeiib mokgt kicKaTb unw 
nanopaMHpoBaTb b coAepxanHi/i ^isoepaxeHt^yi, 
AaBa« B03M0>KH0CTb ^3o5pa>KeHktK) Ha aKpane 
ABwraTbCfl nonepeK pasHbix 30H n3o6pa>KeHHsq. B 
nK)6oM cjiynae nn6o Manoe n3o6pa>KeHMe, yva^o 
6ojibUJoe n3o5pa>KeHMe njin vi3o5pa>KeHne b 
pesyjibTaTe TpaHcc})OKat4MH MO>KeT 6biTb 
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BM3yaJii^3MpoBaHO b cTon-KaApe (cpopMar 
HenoABMDKHoro n3o6pa>KeHMfi). Sra dpyHK^m 

Aaer B03M0>KH0CTb npOMSSOAVITb cTpo6-cJ}opMaT, 

B KOTopoM nocneAHne p,eB9\Th KaApos 
BMAeocumana Moryr noBTopyiTCH wa 3KpaHe. 

CKOpOCTb nOBTOpSHMH KBAPOB MO>KeT 

MSMeHJiTbCfi OT rpHAi^arid kbapob b ceKyHAy AO 
Hyjifl KaAPOB b ceKyHAy. 

npou,eccop n3o6pa>KeHi^5i-B-i^3o6pa>KeHMH , 

ncnonbsyeivjbii?! b ujupoKoaKpaHHOM 

TeneBnanoHHoPi cucreivie comacHO Apyrowy 
eapHaHTy peannsai^vii^ n3o6peTeHna oTJiHHaeTC?? 
OT HacT09\ii\e\A KOHc|Dnrypai4HH ocHOBHoro 
CPIP-Mnna, onucaHHoro Bbime. Ecnn 6bi 
ocHOBHoP^ CPIP-Mi/5n ncnojibSOBancH c 
TeJieBHSMOHHoPi CHCTeMoPi, v\Meioii\eiA sKpaH 16 x 
9, 14 6e3 cxeMbi ycKopeHkifi BHAeocHmanoB, 
BCTaBfisRewbie HSoSpaxeHMfi noKasbiBann 6bi 

{ACKBTKeH^Ae COOTHOUJeHHFI CTOpOH HO npuMHHe 

4/3-KpaTHoro ropi^30HTaribHoro pacmtipeHHf?, 
BbireKafoiAero m3 pa3BepTKti nonepeK 6onee 
LUMpoKoro 16 X 9 SKpaHa. 06-beKTbi b 
ki3o6pa>KeHMM 6bmM 6bi ropusoHianbHO 
yAnMHSHbL Ecnn 6bi Mcnonb30Banacb SHeuuNHfl 
cxewa ycKopeHMfl, to He 6bino 6bi MCKaxeHwyi 
cooTHOLueHUfl cTopoH, HO M3o6pa)KeHMe He 
sanonHfiJio 6bi eecb SKpan. 

CyiAecTByioiAMe npoL\eccopbi 

M3O5pa>KeHM«-B-'M306pa>KeHMM, BbinOJIHeHHbie Ha 

ocHOBHOM CPIP-Mnne, KaK 3TO Mcnonb3yeTC5? b 

TpaAJ4l4HOHHbtX TeJieBH3HOHHb!X cMCTewiax, 

npuBOA^TCfi B cBoe aiCTMBHoe ctyHKUMOHanbHoe 

COCTOHHUe 0C06bIM 06pa30M, HMeNDLL^HM 

onpeAexieHHbie He>KenaTer!bHbie nocneAciBMH. 
nocTynaioiAnt^ BHAeocHrHan cTpo6npyeTC« 
noMOLMbK) d^Hxpocumana 640fH, Koropbii^ 
6jioKi^pyeTC5^ OTHOcnTenbHO cumana 

ropHSOHTaJlbHOM CUHXpOHHSai^HH HCTOMHHKa 

ocHOBHoro BMAeocumana. UnaMe roBop?i, 
AaHHbie, sarpyxeHHbie b B^AeonaMJ^Tb RAM, 
cB?i3aHHbie c CPIP-MMnoM, oproroHanbHO He 

CTpo6i^pyK3TC5? OTHOCl^TenbHO HCTOMHI^Ka 

nocTynaKDiAero BcnoMoraxenbHoro 
Bi^AeocMrHana. 3to fiBnsReTCH 
cjDyHAaMeHTajibHbiM orpaHUMBHHeM b ochobhom 
CPIP~cnoco6e cMNxpoHHsaij^nn soHbL 
HeopToroHanbHasi npupoAa cKopocii^ 

CTpo6npOBaHMfl (AMCKpeTH3ai4l^Pl) BXOAHOrO 

cumana seAei" k oujuSKaM nepeKoca 
AMCKpeTHsnpoBaHHbix A^NHbix, OrpaHnseHne 
mn5\ercB pesyjibraroM pa6oTb! BHAeonaMSTM 
RAM, McnoJibsyeMoPi c CPIP-mmhom, Koropan 
AOJDKHa McnojibsoBaTb oamh \a tot Ke 
CMHxpoHM3MpyioiAMPi cuman An« 3anncM m 
CMMTbiBaHMH AaHHbix, KofAa BusyanMSnpyioTCfi 
AaHHbie m BweonawfiTM RAM, xaKofl KaK 
BkiAeonaMsiTb RAM 350, oiijM6KH nepeKoca 
BWHbi KaK xaoTHMHoe Apo>KaHMe/MCKa>KeHMe 

BAOilb BepTMKanbHblX KpOMOK M306pa>KeHl^fl n 
B006lAe CMMTaJOTCfl AOBOnbHO cnopHbtMii. 

npoi4eccop 320 
{/!3o6pa>KeHH?i-B-ti3o6pa>KeHHM comacHO 
BapnaHiy peankiaaq^H n3o5peTeHM5i n He 
noxoKOMy hb ocHOBHoi?i CPIP-m^n aAanxi^poBaH 
Ann acHMMerpuMHoro oKainfl nHc}30pMai4i/!M 
BHAeocumana b oahom m MHO>KecTBa 
Bbi6npaeMbix pe>K{/iMOB monne9\. B stom 
pe>KHMe ct3yHKi4MOHnpoBaHMfJ ii3o5pa>KeHi4yi 
c>KHMaK)TCiR 4:1 B ropMsoHTanbHOM HanpaBJieHUM 
M 3:1 B BepTHKajibHOM HanpaBJieHUH. 3tot 
acuMMBTpMHHbiPi pe>KHM oKaTM^i Aaex 

COOTHOLUeHHe CTOpOH HCKa>KeHHbiX 

M3o6pa>KeHMPi Ans^ 3arpy3KM b BHAeonaMJ^Tb 
RAM, Oe-beKTbi B M3o6pa>KeHMy}X OKaTbi no 
ropusoHTanw. OAnaKo ecjin mo^pa^enm 
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CMMTblBatOTCfi naM??TH HOpMaribHO, KaK, 

HanpMMep, b pe>KMMe CKani/ipoBaHn?? Kanana, 
Anf! A^Jcnnen, MweioiAero sKpan c 
cooTHOLueHneM AMcnneH 16x9, M3o6pa>KeHMfl 
6yAyT BbimfiAeTb npasnnbHbtMM. H3o6pa>KeHMe 
sanoriHHeT OKpan HeT ncKaxeHMJ? 
cooTHomeHMfi cTopoH. PoKUM acuMMeTps^MHoro 
OKBTHfl cornacHO aTowiy oTnt^MHTenbHOMy 
npH3HaKy M3o6peTeHi^fl AaeT B03M0)KH0CTb 
renepHposaTb cnei^nanbHbie c|DopMaTbi Ai^cnnej? 
Ha sKpaHe 16x9 6e3 SHeiuHeM cxeMw ycKopennyi. 

0Mr. 14 5iBiiHeTC?! OnoK-cxewoPi ceK!4HM 328 
ynpaBJieHUfl m CMHxpoHH3ai4i/!ti npoi4eccopa 
i/i3o5pa>KeHHJi-B-M3o6pa>KeHMM. HanpwiMep. 
MOAHcj3Mi4npoBaHHbiM BapwaHTOM CPIP-Mi^na, 
OHHcaHHoro BbiLue. KOTopafi coAep>KHT cxeiviy 
npope>KiiBaHi/iH 328C peani/i3a4^n 
acuMweTpi^HHoro OKaTUfi, KaK oahopo \az 
MHo>KecTBa Bbi5npaeMbix pe>KidMOB Ancnne^. 
OcTanbHbie pe>K^Mbt A^cnnea MoryT A^saTb 
BcnoMoraTeJibHbie i/i3o6pa>KeH^fi pasHbix 
pa3MepoB. Ka>KAa5q H3 cxew ropMSOHTanbHoro m 
BepTHKanbHoro npope>KHBaHMH coAep>KMT 
cMeTMMK, KOTopbiPi saHporpaMMnpoBaH B 

OTHOlUeHMH K03Ct)<t)H14MeHTa C)KaTH?l H3 Ta6ni^L^bi 

BenuMMH poA ynpasJieHneM WSP |^P 340. 
fluanasoH senuMMH MO>KeT 6btTb 1: 1, 2:1, 3:1 n 

T.A- K03Ct)Ct>klMMeHTbl OKaTMfl MOryT 6blTb 
CMMMeTpHMHblMM \AIWi aCMMMeTpWHHbfMl^ B 

saBMCMMOCTM OT TOFO, KaK cocTaBJieHa Ta6nMLjia. 
YnpaBJieHMe nponopMUfiMM OKaTMfi MO>KeT TaK>Ke 

npOM3BOA^ITbC«. nOCpeACTBOM nOJlHOCTblO 

nporpawMMpyeMbix o6ii4ero Ha3HaMeHi/i« cxew 
npope>KMBaHkifl noA ynpaBneHwewi WSP 
340, Cxewa npope>KMBaHMfi 328C noKasana 
6onee noAPo5Ho na 0Mr. 15-18. 

0^r. 15 5^Bn?ieTc?? 6riOK-cxeMoPi qenn ahji 
peanM3ai4nn ropMsoHTanbHoro oKaTHP. CxeMa 
HcnojibsyeT cxsMy npope>KMBaHMH, 
o6pa30BaHHyio cMeTMi/iKOM 850, o6o3HaMeHHyKD 
MOD_ N_CNTP1. MucjiOBaf? BennMHwa b N 

BXOA© eCTb ropH30HTanbHb!i^ N K03C|)C|3HU,HeHT 

NOR_N__FACTOR. ropn30HTanbHbiPi N 
K03c:t)cj3Hi4MeHT cBssaH CO CTeneHbK), b KaKoPi 
H3o6pa>KeHne, npeACTaBXieHHoe 
BMAeonH4)opMai4MeH BcnoMoraTenbHoro 
c^trnana, 6yAeT yMeHbrneno b pa3Mepe s^9K 
Ancnnef^, KaK PIP hjih POP, n cooTseTCTBeHHO 
TaK>Ke jiBJifieTCfi wepoPi CKopocTM, c KaKoCi 
npoMcxoA^^T cy6A^iCKpeTi^3ai4MS=i ajieweHTa 
M3o6pa)KeHMS^ e CTpOKe, MucnoBoR bxoa 
OTHocnTenbHO BxoAa Bejinm/iHbi narpysKti 
ycTaHaBJir/iBaioT Ha "0". BbixoA RCO- bwxoa 
cvimana nepenoca AsnsieTCf? cumanoM, 
B036y>KAaiOLAHM Bbi6opKy ropiisoHTaiibHof^ 

CTpOKM. 

0Mr 16 flsnjieTCJi 6xiOK-cxeMofi \\Bxm Ans 
peann3aMMH sepTHKanbHoro OKaTMJi. 3Ta cxewia 
ocHOBBHa Ha cxewie npope)KMBaHM5i, 
oGpasyewiOM cneTHMKOM 858, oGosHaneHHoC^ 
MOD_N_CNTR 2. HMcnoBaa sejiMMMHa b N 
bxoahom cHmane fiBnjieTCH eepTMKanbHbiM N 
KOScjDcjDi/iUneHTOM VERT_N_ FACTOR. 
BepTHKaxibHbiPi N KoacjDctDHMt^eHT TaK>Ke CBJisaH 
CO CTeneHbfO, Ao KaKoPi n3o6pa>KeHne. 
npeACTaeneHHoe MH4)opMai4neii 
BcnoMoraTenbHoro B!/iAeocnrHana, mokbt 6biTb 
yweHbiiieHO no paswepy A^f^ Ancnnefi, kbk PIP 
ViXm POP, HO B 3TOM cjiyMae HsnfleTCPi Mepoii, 
KaK MHoro ropL/i30HTanbHbix CTpoK Bbi6paHO Ann 
cy6At^cKpeTM3aqnn. MucnoBoPi bboa bo bxoahom 
CMman Ben^MUHbi HarpysKM onpeAeris^eTcn 

Mi^CnOBblM BbNMCJieHl^eM, OCHOBaHHbiM Ha 

BepTMKanbHOM N Koscj^cjDMqHeHTe. 

BepTHKajibHbiPt N K03c{)cf>n 141/1 bht cKnaAbiBaeTCJi 
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c "2", peayjibTupyioujiafi cywiwa p,eniArc9[ Ha "2", 
M peayjibTar Ae-newns? CTpo6npyeTCfi tmoom 
cumana BepxHeP^/HUXHei;^ aoHbi U/L__FIELD 
TYPE, cjio>KeHHbiM c "2". BbixoA CMetMViKa 858 
fiBn^ercfi cwrHanoM B036y>KAeHti5! Bbi6opKM 

BepTMKanbHO« cxpoKM. 

ropM30HTanbHbiP! M BeprnKanbHbiC^ N 
K03CjDcpni4MeHTb( reHepupyHDTCH cxeMOJ^ 859, 
noKaaaHHoPi hb (|)Hr. 17. Bxoaom HsnseTCfi 
BexiMMi/iHa N_FACTOR, nweiOLi^a?! A^anaaoH 
3HaMeHi4i?i or "0" ao "7". Ka>KAa?^ N eeni/iHUHa 
cooTBexcTByeT napaw nponopuHPi 

ropvi30HTanbHoro \a BepTHKanbHoro oKarm, ksk 
noKasaHO b raGnnue ctDHr.18. N K03ctDc|Di/ii4MeHTbi 
o6pa3yK5TCf? cpeAcrsoM WSP ).iP 340. CxeMa 
859 coAep>Ki/!T MynbTunneKCopbi 862 864 n 
cpaBHSHne CO cxeMOW "6" 860. B OTHOLueHMi^ 
KajKAoro N K03454)tii4i^eHTa KpoMe "6" nponopqHH 
ropidsoHianbHoro m BepTMKanbHoro oKarn?? 

flBHflHDTCf? CUMMerpMMHblMl/l, MTO BblTeKaeT M3 "0" 

BXOAHbix CMmanoB MyjibTMnneKCopa. KorAa 

K03C)3Ct)l/IL|MeHT N flBJlJieTCS "6", BXOAHbie 

CMmanb! "1" MyjibTunneKCopoB crpoSMpyiora 
KaK BbtxoAHbie ci^manbL 3th BXOAHbie CHrHanbi 
npMBOA«T K acHMMerpMHHOMy oKaTHio 4:1 no 
ropMsoHTanM vi 3:1 no BepjHKanw. 

CHemi/tKH B cxewax npope>KHBaHMJi 
cf)yHKL^MOHnpyK)T, KaK noKasaHO, KaK 
npopeKi^earenM i^enbix MMcen. OAHaKO 
o6pa6oTKa He Aoii)KHa orpaHMMMsaTbCf! oKarweM 
H3o6pa>KeHMM no i4enoHHCjieHHbiM HHKpeweHTaM 
npM ycnoBHH, mto K03c()c|5kti4i^eHT 
ropusoHTaribHoro okstm?? qsnseTCf! 4/3-KpaTHbiM 
no OTHomeHHio k KOB0dp\AU,\AeHTy BeprnKanbHoro 
oKaiHf?. Aci/iMMerpuMHoe oKarne TaK>Ke He 
orpaHiiMUBaeTC?! ujMpoKOSKpaHHbiivin 
npnMeHeHHf=}MM, hwisiolahmm cooTHoiueHi^e 
cTopoH cjDopiviaTa A^tcnjiefj 16x9. Ecjih 6bi 
cooTHOLueHHe CTOpoH cjDopMaTa A^cnnefl 6bmo, 
Hanpi/iMep, 2:1, KO3($)0!4uneHT ropusoHTanbHoro 
c>i<aTn;i 6bm 6b! 3/2-KpaTHb!M no oTHomeHMio k 

KO304>H14HeHTy BepTHKajibHoro OKaTHa. 

ynpasneHHe nponopM^HMM OKaiHS^ Mo>KeT 
TaK>Ke 5brTb pea/iH30BaH0 nocpeACTBOM 
noHHocTbio nporpaMMHpyeMbix o6iAero 
HasHaHeHM?! cxsm npope>KHBaHn?i noA 
ynpasneHMew cpeACTBa WSP iiP 340, KaK 
noKasano Ha dpvir, 19(a) m 19(6). Ko3ct>cl:>MUiieHTbi 
ropM30HTanbHoro oKaTMJ? renepi/ipyiOTCf! cxewoM 
Ha 4)Mr. 19(a), KOTopafi coAepxMT cyMMMpyK>U4ee 
ooeAMHeHwe 866, Marpm^y 868 o Bocewibio 
jiorwHecKHMM 3JieMeHTaMi4 klflU m samenKy 
{rma rpi/irrepa) 870. Ka>KAbii;^ paapfiA 
BocbMHpaspTOHoro BbixoAHoro cumana 
MaTpMi4bi 868 6yAeT HI, KorAa i^Meer wiecTO 
H_RESET. Ecnn CHman H_RESET hi43khP^, 
BbixoA Marpnub! 868 paseH BXOAHOMy c^imany 

MaTpWl^bl, KOTOpblPl flBJIHeiCJl BbfXOAOM 

cyMMnpyK)iJ4ero coeA^neHHf? 866. 
Ko3Ct)ct)ni4i^eHTbi BepTMKanbHoro oKaiMa 
reHepHpyK)Tc?^ cxewoi^ na c|3nr. 19(5), Koropayi 
coAep>KHT cyMMHpywDLAee coeAi^HeH^e 872, 
MynbTunneKcop 874 n saiAenKy 876. B Ka>KAOM 
cxeMe BxoAHOi^ cvirHan nepenoca Ci 
cyMMnpyioiAePi cxewbi cB?i3aH c Hanp5i>KeHMeM 
AHfl cjii^KcupoBaHHoro nornMecKoro BbicoKoro 
cumana. B Ka>KAoPt cxewe BbixoAHoPi ci^rHan 
nepeHOca CO cyMMMpyiciAeM cxeMbi ^isnneTCH 
cooTBeTCTByjoiAMM cutmanoM B036y>KAeHHfi 
Bb!6opKH. B oxewie Ha cJJMr. 19(6) bxoa 1 na 
MynbT^njieKcop cB«3aH c aewnePi pp9i 
cf)MKctipoBaHHoro norHMecKoro HMSKoro cMrHana. 
Ko3ct)c})Mi4MeHTbi ropM30HTajibHoro w 
BepiHKanbHoro oKaiMn Moryr noASiBarbc^i 
MUKponpot^eccopoM WSP juP 340. 
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B pe>K^tMax nonnoro sKpana PIP npoi^eccop 
M3o6pa>KeHHSi-B-H3o6pa>KeHi/iM BMecre co 
CBo5oAHO <}>yHKi4MOHMpyK)iAMM reHepaTopoM 348 
6yAeT npHHMMatb Y/C bxoa or AeKOAepa, 
HanpHwep aAanii^BHoro riMHei^Horo 
rpe6eHMaToro cJJWJibTpa, A^KOA^JpoBarb CHman 

Ha L^BSTOBbte KOMnOHSHTbl Y, U M V H 

renepMpoBaTb ropusoHranbHbie m BeprnKanbHbie 
CHHxpoMivinynbCbi. 3tm cMmanbi 

o6pa6aTbiBaHDTC?i a npoi4eccope 
n3o6pa)KeHM??-B-H3o6pa)KeHMH Ana pasHWX 
pe>KiiM0B nonnoro SKpana, laKMX KaK 
TpaHccjDOKaqufl, cron-KaAP m KananbHayi 
pasBepiKa. Bo spewfi pe>KHMa KananbHOf^ 
paaeepTKM, nanpi/iMep, ropM30HTanbHbie h 
eepTMKanbHbie cnHxpocumanbi, 
npHcyrcTByKDiAne m3 bxoahoJ^ ceKi4MH 
BHAeocumanoB, SyAyT nivieTb MHoro 
HeoAHopoAHocrePi, noroMy hto Bbi6paHHbie 
CHmanbi (pasHbie KaHaiibi) 6yAyT HMSTb 
HecBHsaHHbie cMHxpoMMnyiibCbi h SyAyT 

BKHNDMaTbCfl B SBHO CJiyHa^Hbie MOMOHTb! 
BpeWOHH. riOSTOMy CMHXpOHM3ai4H?? Bbl6opKH (H 

cviHxpoHH3ai4H5q cM^tibiBaHkiH/sanHCVi 
B^iA^onaM^TH RAM) onpeAeriHerc?! cbo5oaho 
cf>yHKt4HOHiipyK)Li4MM reHepaTopoM. B OTHOLueHHM 
pe>KiiMOB CTon-KaApa m TpaHccjDOKaqHM 
CHHxpoHMsai^Hsi Bbi6opKM 6yAeT 6noKt4poBaTbCfi 

B OTHOtiieHMM ropM3OHTanbH0M CMHXpOHH3at4MM B 

nocTynaJOLueM BkiAeocnrHane. Koropan b sthx 
cnei4Mc{3MMecKi^x cnyMaax fiBnaeTC^i raKow >Ke. 
KaK MacToxa cnHxpoHMsai^MH Awcnneji. 

CornacHo cjDMr. 6 BbixoAHbte cwmajibi Y, U, V 
y\ C_YNC (nojiHa« CMHxpoHMsai^Mfi) or 
npoueccopa M3o6pa>KeH^fl-B-M3o6pa>KeHMM b 
ananoroBoi^ c|5opMe Moryr 6biTb 
nepeKOAHpoeaHb! b Y/C KOwinoHeHTbi c 
noMOiAbK) KOAJ^pyK)iAePi cxewibi 366, Koropaj? 
cjDyHKqwoHHpyeT cxsBMecTHO c 3,58 Mfii 
renepaTopoM 380. 3tot CHman Y/C_PIP_ENC 
MO)KeT 6biTb cooAi^HeH c nepeKmoHareneM Y/C, 

KOTOpbie He nOKa3aH, mto A^QT B03M0>KH0CTb 

nepeKOA^tpoBaHHbie Y/C KownoHeHTbi saweni^Tb 
Ha Y/C KOMnoHeHTbi ocHOBHoro cwmana. C sToro 
MOweHTa OHmanb! cMHxpoHH3ai4HH n Y, U, V 
KOAnpoBaHHoro PIP 6yAyT ochoboPi 
ropn30HTanbHoPi n BeprnKanbHoCi 

Ct1HXpOHM3aU,HM B OCTanbHOM MacTH Luaccn. 3tot 

pe>Kt/iM cf)yHKqi^OHnpoBaHHR cooTBBTCTByeT 
peann3aMtii/5 pe>KHMa TpaHCc}DOKai4MM b 

OTHOlUeHHH PIP. OCHOBblBaKCb Ha 

cf)yHKmkiOHMpoBaHi^!/i !4HTepnon«Topa \a FIFO b 
jiMHMM ocHOBHoro cHmana. 

B MHoroKananbHoivi pe>KMMe, nanpuMep, 
noKaaaHHOM na cpur. I(i). ABenaAHarb KananoB 
cnncKa saAaHHoro CKannpoBaHHf? Moryi 6b!Tb 
BM3yanM3npoBaHbibHO b ABenaAHaTM 
He6onbUJMx M3o6pa>KeHMfix oAHoepeMenHo. 
ripoi^eccop M3o6pa>KeHi^fl-B-M3o6pa>KeHMMfl 
i/iMeer BnyrpeHHui^ onHxpoHMsarop, 
peampyioiAiiPi na 3.58 MFi^ reneparop 348. 
nocrynaHDiAnPi BcnoMorarenbHbii^ cuman 
npeo6pa3yeTC« Wi3 ananoroBoPi b qi/icjjpoByio 
cfDopwy M pearnpyioiMnPi na Bbi6paHHbifi 
cneuHanbHbii;^ sctDc^eKT sarpyxaexcji b 
BHAeonawfiTb RAM 350. B BapnaHxax 
peanM3ai4MH b TexHMMecKOM yneSnoM noco6nM, 
yKasaHHOM Bbiuje, cocraBneHHbiC^ cneMnanbHbiC^ 
3c|5c{)eKT npeo6pa3yeTCfi o6paTHO b ananoroByio 
cfjopMy B npoi^eccope 

i/!306pa>KeHi/iH-B-!43o6pa>KeHni/i ao o6-beAi^HeHnyi 
c BHAeonHct)opMai4neCi ochobhofo CMmana. 

OAHaKO B UJl^p0K03KpaHHb!X TeneBH3H0HHblX 

cMCTewax, onMCbisaeMbix sAecb, n MaciMMHO no 
npuMMHe orpaHnneHUM b oiHoiueHUM Mucjia 
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paaJIMMHblX CMHXpOHMSMpyKDUJtMX MaCTOT, 

KOTopbie B03M0>KHbt, BcnoMoraTejibHa?? 
MHcfjopwam/ia yiBJifleTC?! npj^MbiM BbixoAOM m 
BHAeonaMflTM RAM 350 6e3 AaxibHei?iujei^ 
o6pa6oTKM npoi4ecxx5poM 320 

M3o6pa>KeHMfl-B-ii3o6pa>KeHiii/i. yweHbLueHMe 
qncxia cMHxpocMmanoB BbiroAHo cHUKaer 
paAnoMacTOTHbie nowexn b cxewax cwcrewi 

ComacHO cp\Ar. 7 npoLj,eccop 320 

M305pa>KeHHfi-B-H306pa)KeHHM coAep>KHT ceKi^nio 

322 npeo5pa30BaHHfi aHanoroBoi?i cjDopMbi b 
i4HCjDpoByfo BXOAHyfO ceKq^ifO 324, 
6biCTpOAe^cTByHDi4nPi nepeKiiHDMarenb FSW \a 
ceKi^Mto 326 ynpasneHUfi LUHHoPi, ceKqmo 328 
ynpaaneHMS^ n cnHxpoHwaauii^n n ceKi^nio 330 
npeo6pa30BaHHf! i4nct)poBoP! cj3opMb! b 
aHanoroByK). Boo6LiJ,e, npou^eccop 320 
M3o6pa>KeH!/iyi-B-M3o6pa>KeHHH oiJiVict)poBbiBaeT 
BMAeoci^rHaji b c^trHanbi hpkocth (Y) ia 
i^BeTOBoro KOHTpacra (U. V). cySAncKp^iMkiHi^py^ 
n 3arpy>Kafi pe3yjibTaTb! b BMA^onawJiTb RAM 
350 oaiseMOM 1 Mera6nT. KaK noflCHeHo Bbiuje. 
BweonaMJiTb RAM 350. Bsai^MOAePicTByKDHiaj^ c 
npoLieccopOM M3o6pa)KeHvifi-B-M3o6pa>KeHMM 
320, MweeT erwKocTb naMfiTH 1 MeraCur, KoippaH 
He fiBJiaeTCfl AocraTOMHO CoxibUJOM, MTo6bi 

XpaHi/ITb BCKD 30Hy BMAeOAaHHblX C 8-5MTOBbIMM 

Bbi6opKaMM. yBeni^HeHHayi eiviKocTb naMflxn 
MMeei TeHAeHi4Mio 6b!Tb AoporoC^ m Mo>KeT 
norpedoBaib 6onee cnoKHbie cxewbi 
ynpaBTieHMJ^. MeHbiiiee Mucno 6m Ha Bbi6opKy 
BO BcnoMorarenbHOM KaHane npeACTasnyieT 
CHi^KeHne pa3peujaK3iAeP! cnoco6HOCTH 
KBaHToeaHn?! njin nonocbi nponycKaHH?? MacroT^ 
OTHoci/iienbHo ocHOBHoro cHmana, Koiopbif^ 
o6pa6aTbtBaeTCf^ c S-Smtobbimw Bbi6opKaivin. 
GctDcjDeKTHBHoe yMeHbiueHi/ie iiiupviHbi nojiocbi 
MacTOT He 9\&meTC9\ o6bmHO npo6jieMoi?i, KorAa 
BcnoMorarenbHoe BMsyanMSMpyeivioe 
M3o6pa)KeHne oTHOCureribHO HeOonbiuoe, ho 
MO>KeT 6biTb saTpyAHUxenbHoP!, ecn\A 
BcnoMoraTenbHoe BHsyannanpyeMoe 
H3o6pa>KeHne 6onbUJe, Hanpuwep, roro 
pasMepa, KaK ochobhog Bt43yanM3npyeMoe 
H3o5pa>KeHi/te. Cxewa 370 o6pa6oTKt4 
paspeiuaNDLUteM cnoco6HocTM MOKer Bbi5opoMHO 
coAep>KaTb OAHy nnn 6onee cxew An^ 
yjiymueHMfi pa3peujaKDU4ei?i cnoco6HocTM 
KBaHTOBaHwyi m\A sdpdpevjiABHoiA mnpHHbi 
nonocbi MacTOT BcnoMoraTenbHbix 

BHAeoAaHHbix. KonnMecTBO cxewi OKarm 
ABHHbix \A BOCCTaHOBneHna AaHHbix y>Ke 
pa3pa6oTaHO, BKnioHas^ nanpuwep, OKarMe 
cnapeHHbix aneMeHTOB M3o6pa>KeHMfi, 
noAMOLUi^BaHMe ncesAocnyMaiJ^Horo ci^mana m 
ycrpaneHne noAMeujaHHoro nceBAOcnyMaC^Horo 
cumana. CxeMa ycrpaHeHMJi noAMeaiaHHoro 
nceBAOcnyMaJ^Horo cMrnana onepauMOHHO 
Mo>KeT pacnonaraTbCf? HM>Ke (no xoAy npoi^ecca) 
BHAeonaM5^TH RAM 350, nanpuMep, b nvinm 
BcnoMorarenbHoro cumana warp^Mbi 
normecmx aneMeHioB, KaK noflCHeHO 6onee 
noApo6Ho H\A)Ke. Kpowe Toro. 

npeAycMarpHBaKDics paannMHbie 
nocneAOBaTenbHOCTii noAweiuHBaHH?! 
noeBAOcnyMaPtHoro cHmana m ycTpaneHne 
noAMemaHHoro nceBAOcnyMaPiHoro cHmana, 
BKnK)HaK3iAMX pasHbie KOJii^HecTBa 6ht. h pasHbie 
cMarm cnapeHHbix aneMeHioB M3o6pa>KeHH?i, 
BKHMDMatoLAHX pasHbie KoriMMecTBa 5kiT. OAHa H3 
MHorux cxeM oKarm h BoccTaHOBJieHU?? AaHHbix 
MOKBT 6biTb Bbi^pana CpeACTBOM WSP ixP , 
MTo6b! MaKCMMaJiMSnpoBaTb paapemaioiAyND 
cnoco6HOCTb BkisyannsnpyeMoro BHA^oc^irHana 
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B OTHomeHMH Ka>KAoro KOHKperHoro Tuna 
cfjopMaTa A^^cnnefi i/!3o6pa>KeHkiH. Cxewbi 
o6pa6oTKki pa3peujaHDiu,ei?i cnoco6HocTM 
nopcHHexcsR noAPo6Ho e cefisw c cj^nr. 56-70. 

Cumanbi apkocth \a MBeroBoro KOHTpacra 
3arpy>KaioTCH b naMHXb KaK 8:1 :1 ujecTn6nTOBb!e 
Y, U, V. UnaMe roeopfl KajKAbiK KownoHeHT 
noABepraercJi KBaHTOBaHnio b iuecTM6MTOBbix 
Bbi6opKax. HMeeicf? eoceMb Bbi6opoK flpKOCTH 
AOfi Ka>KAoi^ napbi Bbi6opoK i^BeTOBoro 
KOHTpacra. npoueccop 320 

M3o6paxeHMy!-B-M3o6pa>KeHHM npMBOAHTCfi b 
AeiicTBMe b pe>KMMe, b pesynbTaie KOToporo 
nocTynaioiAi^e BMAeoAaHHwe A^tcKpexMSMpyiOTCJi 

C MaCTOTO£^ CMHXpOHHSai^MM 640fH, 

6noKi^poBaHHofi b oTHoiueHi/in nocTynajoiAsro 
BcnoMorareribHoro BHAeocumana 
cnHxpoHMsauHM. B 3TOM pe>KMMe 3arpy>KeHHbie s 
BHAeonawfiTb RAM ASHHbie oproroHanbHO 
AHCKpeTH3i/ipyK)TC?i. KorAa AQHHbie cHi/iraHbi H3 
BweonaMfiTH RAM 350 ^po^eccopa 
n3o5pa>K:eHH?^-B-i/i3o6pa>KeHi/iM, cMHTbiBaH^ie 
npoH3BOAHTCfl c i^cnonb30BaHneM roPi >Ke 

MaCTOTbl 640fH CMHXpOHHSaiJ^MH, 6nOKHpOBaHHOM 

B OTHoujeHUM BcnoMoraTexibHoro BHAeocumana. 
OAHaKO jy^B ecn\A stm A^HHbie 6biJiM 
opioroHanbHo AMCKpexMSMpoBaHbi sarpyxeHbi 
B naMs?xb \A Moryx cMMXbtBarbcs vi3 nawaxM 
opxoroHanbHO, ohm ne Moryx 6bixb 
BUsyaxiManpoBaHbi opxoroHanbHo 
HenocpeAcxseHHo M3 sMAeonawfixM RAM 350 no 
npwMUHe acMHxpoHHoi^ npupoAW ochobhofo \a 
BcnoMoraxenbHoro BMAeoncxoMHUKOB. Ochobhom 
\A BcnoMoraxejibHbit^ BWAeowcxoMHMKH Momn 
cMMxaxbc?? cuiHxpoHHbiMM xoJibKO B cjiyMae, 
KorAa OHM BM3yaxiH3npyK)x cwmanbi ox oAHoro m 
Toro >Ke BMAeoiicxoHHUKa. 

MX06bI CHHXpOHtlSMpOBaTb 

BcnoMoraxenbHbifi Kanan, Tpe6yexc« 
AanbHei^iLuaJi o6pa6oxKa, x.e. BbixoA AaHHbix M3 
BHAeonaMfiTM RAM 350 na ochobhoC^ Kanan. 
ComacHO cpur. 6 Ase Hexbipex6nTOBbie saiMeriKH 
352A v\ 352B ncnoJib3yK)TC?H a^h peKOM6MHai4HH 
8-MM 6biXOBblX SnOKOB AaHHbix t/I3 BblXOAHOrO 

4-6nxoBoro Kanana BHAeonawnxn RAM. 
Mexbipex6MXOBbie 3aiAenKH xaK>Ke CHM>KaK)X 
Macxoxy omxpoHm3\\WA AaHHbix c 1280fH AO 
640fH- 

Boo6iAe BViAeoA^^cnneC^ m CMCxeiwa 

OXKnOHeHMJI CMHXpOHMSMpyiOXCfl c nOMOll4blO 

ocHOBHoro BMAeocurHajia. OchobhoK 
BHAeocMman AOi^>5<eH 6bixb ycKopen, kbk 
nofiCHBHO BbiLiie, AHfl sanojiHeHHfi 
ujt^poKooKpaHHoro A^Jcnney?, BcnoMoraxenbHbii^ 
BHAeocHrnan aohkbh 6bixb sepxuKanbHO 
ci4HxpoHH3npoBaH c noMoiL^bio nepBoro 
BuiAeocurnana n BMAeoAncnnefi. 
BcnoMorarenbHbiPi BPiAeocuman MO>KeT 6biTb 
Bi43yann3MpoBaH KaK nacxb nepMOAa 30Hbi b 
nawfixn 30Hbi \a 3axeM paciunpeH b naMfixki 
crpoKM. KopoMe roBopn, ci/iHxpoHM3ai4H5^ AaHHbix 
BcnoMoraxeribHoro BHAeocumana c AannbiMH 
ocHOBHoro Bt/iAeocurnajria Aocrnraexcfi nyxsM 
ncnonbsosaH^ia BHA^onaMPixn RAM 350 b 
KanecxBe naMfixn 30Hbi n b KaMecTse cxpoMHoPi 
nawyiXM FIFO (oOpaxnoro MarasnHHoro xnna). 
cocxasnflioiAUX ycxpoPicxBo 354, ah?? 
pacuJMpeHwyi CMmana. HHxepnonjixop 359 b 
iiMHUM BcnoMoraxenbHoro cMrnana mokbx 
KoppeKxupoBaxb ycKopenne b FIFO 354. PasMep 
FIFO 354 cocxaBJif?ex 2048 x 8. npo6jieMbi, 

KOXOpbie MOryX BOSHMKHyXb npM GMHXpOHHSaU^HM 

ocHOBHoro M BcnoMoraxenbHoro cMmajnioB, 
BKJiioMaiox B ce6H KonnM3Mvi yKasaxenfi 
cHUXbiBaHnyi/sanMCM e FIFO 354 
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BcnoMorarenbHoPI nnHi^n w coxpaHeHwe 
UenocTHocTi^ qepecxJTpoMHot^ paseepTKH. 

CuCTeMB CUHXpOHMSaqUll 30Hbi, KOTopayi 

ycTpsHfieT TaKHe KonnMsuM yKaaarejiyi 
CMHTbisaHi/is/aanncn m KOTopafl noAaep>*^^BaeT 
i^enocTHOCTb MepeccTpoHHOM paaeepTKH, 
noj^cHfieTCfl B CB^3\A c dpiAV. 28-36. 

Marpi^ua 300 nom^ecmx aneMeHTOB 
mn9{eTC9^ o6iMePi ^p9\ LunpoKoaKpaHHbix 
npou^eccopOB 30 \a 31 . JIuhh?? ocHOBHoro 
cumana 304. jiuhi^h BcnoMorarenbHoro d^mana 
306 M ni^HH^ BbixoAHoro CHmaria 312 noKBsaHbi 
e 6noK-cxeMe Ha cfsMr. 8. MaTpnu,a novmecmx 
onsMemoB laioKe coAep>KHT cxeiviy 320 

CI/lHXpOHI/13aTOpOB/CHHXpOHH3aL4HH iA A^KOAep 

310 MHKponpoL!,eccopa WSP uP . BbixoAHbie 
nt^HMM aApecx>B m AaHHbix ASKOAepa 310 
cpeACTsa WSP , o5o3HaMeHHbie KaK WSP 
DATA, noAaioTC5i Ha Ka)KAyK) cxewy m jimhmio, 
yKaaaHHbie Bbiuje, a raiOKe hb nponeccop 320 
M3o6pa>KeHi^?i-B-M3o6pa)KeHnw vi cxewy 370 
o6pa6oTKM paapeiuaioinePi cnoco6HOCTH- 
Cneflyer oTMer^Tb, "^to 6yflyT i^werb MecTo mum 
Her HeKOTopbie cxewibi, ^snfJioLqMec^ Mactbio 
MaTpMMbi xiomMecKMx oneMeHioB, b 6onbUJoi^ 
wiepe saBMCMT or yAoScTBa oOnerMeHMJ? 
noRCHeHUfl BapwaHTOB peannaat^MM 
M3o6peTeHMfl. 

MarpML^a nomHecKi/ix sneivieHTOB peampyer 
Ha pacmnpeHMe, oKarwe n ypeabisaHwe 
BHASoAaHHbix ocHOBHoro BHAeoKanana atij^ m 
npM HeoGxoAHiviocTn peannaaHMut pasHbix 
cjDopMaroB AMcnne^ n3o6pa>KeHH5^. KoMnoneHT 
^pmcm Y_MN 3arpy>KaeTCf? b cipoMHyK) FIFO 
naM«Tb 356 b reMeHne nepnoAa epeivieHU b 
saBucMMOCTH OT npupoAbi nHTepnon5R!4MM 
KOwnoHeHTa fipKocii/!. oe-beAi^HeHHbfe 
KownoHeHTbi L^seTHOCTM U/V_MN 3arpy>Ka{OTCH b 
FIFO 358. KownoHeHTbi HpKOcri^ h i^BeTHOcTH 
BcnoMoraTeiibHoro ct/tmaJia Y„ PIP, U_PIP n 
V_P1P o6pa3yK)Tc?i ^eMynhrmneKcopoM 355. 
KoMnoHGHT HpKOCTi/i noABepraeic^i o6pa6oTKe 
pa3peiuaiou4ei^ cnoco6HOCTM, ecriM aro 
Tpe6yeTCf?, b cxeiyie 357, m paciuMpfieTc?] npw 
Heo6xoAMMOCTM HHTepnoxifiTopoM 359, 
renepMpyHDiMMM b KaMecree BbixoAa cwman 
Y_AUX, 

B HeKOTopbix cnyqajix BcnoMoraTe/ibHbii;^ 
AncnneM CyAer TamPi Me 6onbUJoJ;^. kbk m 
AMcnnei?} ocHOBHoro cMmaria, kbk noKasano, 
HanpMMep, na 4)nr. 1(d). OrpanuMGHMe nawflTH, 
cB«3aHHbie c npoueccx>poM 

H3o6pa>KeHHfl-B-H3o6pa>KeHHM, Moryr cxDSA^saib 
HBAOcraTOMHoe KOJiMMecTBO TOMSK AaHHbix \Anvi 
sjieMBHTOB M3o6pa>KeHMyi Ann aanoJiHenny? 
laKoro SojibLuoro cjDopMara A^Jcnnefl. B 3tmx 
GJiyMaj?x Mo>KeT McnonbsoBaTbcyi cxewia 357 
o6pa6oTKH paspemaNDLi^eM cnoco6HOCTM An« 
BoccraHOBJieHMfi ajieweHTOB M3o6pa>KeHHJi bo 
BcnoMoraTeiibHOM Bi/iAeocurHane. MTo6bi 
saMeHMTb yTpaMeHHbie bo spew?! oKaiHH 
AaHHbix. 06pa6oTKa paapeiuaioLi^eM 

CnOC06HOCTM MOKer COOTBeTCTBOBaib 

o5pa6oTKe paspemaioLAef^ cnoco6HOCTi/!, 
npoBOAMMowi cxevioPi 370, noKaaaHHoPi Ha cjDnr. 
6. KaK npi/iwep, cxeya 370 MOKer 6biTb cxeuoPi 
noAMemnBaHi/iH ncBAocnyMaPiHoro cMmana, m 
cxewa 357 MO>KeT 6biTb cxeivioPi aHHynnpoBaHUfi 
noAMeiuaHHoro nceBAocjiyMaiiHoro ci/tmana. 

l/iHTepnonfii4M5i BcnoMorarenbHoro cumana 
MO>KeT npovicxoAMTb B nnHUM 306 
BcnoMorarejibHoro curnana, noKaaaHHOM 6onee 
noApo6HO Ha cfjur. 12. Cxeiwa PIP 301, 
noKa3aHHafi Ha dpuir. 6, ynpaBnyier nawfiTbto 30h 
6-6MTOBbix Y, U, V, 8:1:1. BMABonawifiTbK) RAM 
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350 Ann sanoMMHaHMf! nocTynaHDUuinx 
BHAeoAaHHbix. Bt/iAeonaM«Tb RAM 350 
coxpaHJieT ABe aoHbi sMAeoAaHHbix eo 
MHO>KecTBe HMeeK naM?iTM. Ka>KAaPi finePiKa 
naMfiTH ooAepKMT Boceivtb 6i/it AaHHbix. B 
KaJKAOM BOCbMi/i6MTOBOM fiMePiKe nMeeicfi oahb 
S-ewTOBaq Y (j^pKOCTb) Bbi6opKa 
(AncKpetbiat'ipoBaHa na 640fH) n 2 ocranbHbix 
Oma. 3th ABa ocranbHbix Oura coAep>KaT jrin6o 
AaHHbie 6b)CTpoAe^cTByK)iMero nepeicnioMaTenyi 
(FSW_DAT), nn6o Mactb U mjim V Bbi6opKM 
(AHCKpeiHSMpoBaHa na SOfn). BennHMHbi 
FSW-DAT yKaabiBafOT, kbkoC^ tmh 30Hb! 6bin 
3anncaH b BHAeonaMHTki RAM, cneAyioiMUM 
o6pa30M: 

FSW-DAT = 0; Her n3o6pa)KeHn«. 

FSW-DAT = 1 ; BepxHflP (HeHeTHa??) 30Ha. 

FSW-DAT = 2; HM>KHf^ji (HeTHan) aoHa. 

SoHbi aaHMMaHDT npocTpaHCTeenHbie 
nonoKGHMyi b BMAeonawflTH RAM, HMeiou^Me 
rpannubi, onpeAexiJ^eMbie ropi/taoHTanbHbiMM n 
BepTHKanbHbiMM aApecawM. kbk noKaaano na 
cxewe nojiOMcennD^ b nawifiTM na ctsur 37. 
FpaHMMa oSpaayeTCSi b 3tmx aApecax b 
pesynbiare b AaHHbix 

6bicTpoAeMCTByK)iJnero nepeKniOMaTenfl M3 
nono>KeHnyi hbt M3o6pa)KeHMf? b nonoKeHMe 
aKTMBHoPi 30Hbt, M Hao6opoT. 3tm nepexoAbi b 
AaHHbix ObicrpoAevicTByioiAero nepeKnK)MaTen?i 
onpeAeiinroT nep^Merp BcraBKH PIP, Koiopafi 
raioKe nMenyeTCfi KaK Kopo6Ka PIP nnn 
Hajio>KeHMe PIP. CneAyer OTMeri/iTb, mto 

COOTHOLUeHHe CTOpOH M306pa>KeHMJ1 06"beKT0B B 

n3o6pa>KeHMi/i PIP MOJKer ynpasnfiTbCfl 
Hesaanci^MO ot cooTHOiiieHMf? A^cnnesq ciDopMara 
KopoSKH v\n\A Hajio>KeHMJi PIP, nanpHMep, 4x3 
]An\A 16x9. nojio>KeHMe Hario>KeHHfi PiP na 
SKpane 6yAeT onpeAenfiTbCf? McxoAHbiM 
aApecoM yKaaarenj^ cMHTbisaHHf^ Bi/iAeonaMfiTH 
RAM B Hanane cKannpoBani/i?? Ka>KAoPj aoHbi 
ocHOBHoro cMfHana. TaK kbk HMeercsR ABe aoHbi 
AaHHbix, 3arpy>KeHHbix b enAsonaMFiTb RAM 350, 
H B09\ BHAeonaivifiTb RAM 350 CMMTbiBaercjR bo 
Bpeu9\ nepHOAa B\AZ)/an\A3auy\\A, o6e aoHbi 
cMHTbiBaioTC?? BO BpeMS^ cKaHHpoBaHMf? A^cnfie^. 
CxBMa PIP 301 6yAeT onpeAenjRTb, KaKan aona 
6yA©T cMMTbiBarbc?? H3 naM^iTu ahh 
BH3yaJiM3ai4MM Nepe3 McnojibsoBaHwe AaHHbix 
6biCTpoAe^^cTByK)iAero nepeKTiFOHarejifl \a 
i/icxoAHoe nono}KeHi/ie yKaaaiejisi cMHTbiBannyi. 
Mo>KeT BbimflA^Tb nornMecKUM, mto ecnn 6bi 
AncnneC^, KOTopbiPi OiioKuposaH b OTHomeHMM 
ocHOBHoro BHAeoMCTOMHHKB, B«3yann3MpoBan 

BepXHKDK) 30Hy OCHOBHOfO M306pa>KeHMS1, TOFAa 

MBCTb B BMAeonawsTM RAM, cooTBeTCTByidUiaji 
sepxHew 30He BcnoMoraTsnbHoro M3o6pa}KeHM5i, 
CMHTbiBanacb 6bi m3 BMAeonaMflTW RAM, 
npeo6pa30BbiBanacb b ananoroBbie AaHHbie m 
Bi/i3yanM3MpoBanacb. 

OtO XOpOUJO 6bl CfjyHKl^WOHMpOBBJIO B 

yeqenne npMMepno nonoBMHbi Bcex B03M0>KHbix 

CjDaaOBblX COOTHOLUeHMPi WeJKfly OCHOBHbIM \A 
BCnOMOraTenbHblM BHAeOHCTOHHMKaMll. 

npo6neivia BOSH^iKaer no tom npHMWHe. mto 
CMHTbiBaHHe BHASonaMf?TM RAM BcerAa 
Sbicrpee, msm aan^cb b B^AeonaMfiTH RAM b 
OTHOmeHHM CKBTblX n3o6pa>KeHMPt b pe>KHMe 
PIP. YKaaarenb CMi/iTbisaHMR naMf?TH Mo>KeT 
nopaBH5^TbC5i mvi nepeKpbiTb yKaaareiib aani/icM, 
ecnn oAi^H m tot >Ke tsau 30Hbi 6bm cnaMana 
aanwcBH n aaTew 6bm cmhtbh b to >Ke caMoe 
Bpewji. 3to npHseno 6bi k 50%-hom 

BOaMO>KHOCTM HGKOTOporO paspblBB ABHKeHM^ B 

MBJioM vi3o6pa>KeHMM. CooTBercTBeHHO cxewa 
PIP BcerAB CMMTbisaeT npoTMBonono>KHbiM run 
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30Hbi, KOTopafi aanncaHa, MTo6bi cHsiTb 
npo6neMy paapbiea ABM>KeHvifl, EcnM 
cMMTbieaeMbiC^ run aoHbi npor^BononoKHoro 
Tuna, Mew tot, KOTopbiJ^ Busyani/isMpyeTCfi. 
TorAa MeTHafi aona, 3arpy>KeHHa5i b 
BMAeonawfiTb RAM, nHsepTHpyeTCfl nyTSM 
BbwepKHBaHUfi BepxHei^ cTpoKJ/i aoHbi, Korfta 
30Ha cMHTbiBaercfl H3 nawHTH. Pesy/ibTaTOM 
fiBriHeicji TO, MTO He6onbLuoe nsoGpaKeHne 
coxpaHfieT npaBi/iJibHoe MepeccrpoMHoe 
MepeAOBaHne Sea paspbisa ABUKeHUfi. 
KoHeMNbtfi pesynbrar stom cnHxpoHnsai^MM soHbi 
B TOM, MTO M^in CPIP reHepupyeT cumajn, 
KOTopbiPi i/iMeHyeTCfj P!P_ FSW. 3to 
nepeKpbiBaNDiAnPi cuman, KOTopbiPi oSpaayeT 
cxewa PIP AHH aHanoroBoro nepem\o^aTens\, 
KOTopbiPi npon3BOAi^T nepeKHKDMeHU?? Me>KAy 
ocHOBHbiM \A BcnoMoraTenbHbiM KaHanaMU Y/C 

[B\A^eO\AH0OpMai\V\9{ fipKOCTH V\ 

MOAyiii^poeaHHoPi i4BeTHocTn) cumanoB. 

BxoAHbie AaHHbie BcnoMoraTeiibHoro 
BHAeocMmajia flUCKpeTMSi^pyioTCf? Ha ^acTOTe 
640fH H 3arpy>KaK)TC« b BHAeonawifiTb RAM 350. 
BcnoMoraTenbHbie AaHHbie cm^TbieaioTCfi m 
BHAeonawifiTM RAM 360 M o6o3HaMaKDTCH KaK 
VRAM^OUT. Cxewa PIP 301 TaKKe MweeT 
B03M0>KH0CTb yMeHbtuaTb BcnoMoraTejibHoe 
i/i306pa>KeHMe Ha pasHbie uenbie 
K03c}}cf)i/ii4neHTbt no ropi^30HTant/i n BepTWKann, a 
TaiOKe acuMMeTpuMHo. ComacHo 0nr. 12 
BcnoMoraTenbHbie KaHaiibHbie A^HHbie 
6ydpepmYK>TC9i n cnHxpoHii3MpyioTC5=i 

OTHOCHTeJlbHO OCHOBHOrO KaHaJlbHOfO 

i4Pici3poBoro BMAeocvirHaria 4-6wTOBbiM^! 
saABJiKaMU 352A M 362B. BcnoMoraTenbHoPi 
FIFO 354, cxeMoPi TaKTHpoBaHna 369 m cxewioPi 
onHXpOHM3ai4Mi/i 371. AaHHbie VRAM_OUT 

3arpy>KaKDTC51 B Y (??pKOCTb), U. V (l^BBTOBbie 

KOMnoHeHTbi) lA FSW DAT (AaHHbie 
6biCTpoAePiCTByK3LMero nepeicnicMaTenfl) 
AewyjibTunneKCOpOM 355. FSW-DAT yKasbieaeT. 
KaKoi:^ Ti^n aoHbi 6bm aani/ican b BHAeonaMf^tb 
RAM- CMman P!P_ FSW npuHUMaeTcs 
HenocpeACTBeHHO ot cxewib! PIP noAaeTca na 
BbixoAHyK) ynpaanfljoinyio cxewy. 3Aecb 
BbiHocnTCfi pemeHMe, KaKas^ aona, cMHTanna?! m3 
BweonawiflTi^ RAM, AO^>KHa 6biTb 
BMsyanMsnpoBaHa. HaKOHeu^, AaHHbie 
BcnoMoraTejibHoro KaHanbHoro 
BHqeoKOMnoHeHTa Bbi6i/ipaiOT Ann BbixoAa na 
AMcnneP^ Hepes Tpwi BbixoAHbix MynbTunneKcopa 
315, 317 M 319, noKasaHHbie na cfcur. 8. BMecTO 
nepeKpbiBaHH« He6onb!iioro \A3oQpa>KBHm PIP, 
Mcnonbsyfl aHanoroBbit^ nepeioiKDMaTerib, e 
noriHOM cumane uinw Gonp;!>KeHMH Y/C, KaK 
npaKTi/!KyeTCfi b cnyMae Mwna CPIP, 
MUKponpoL^eccop WSP uP 340 BbinoriHfleT 

HaXlOXBHUe PIP B I4HCfDpOBOM cf)opMe. OAHaKO, 

KaK noHCHeHO HM>Ke, ynpaBn5=iiou^Mi?i CHman 
PIP_FSW i4cnonb3yeTCfi BMecTe c cumanoM 
FSW_DAT ADfl ynpaBTieHM?? L^ncjDpoBWM 
HanoKeHneM mjih nepeKphirweM. 

BonoMoraTenbHbii;i Kanan A^icKpeTust^pyeTcs 
Ha HacTOTe 640fH. TorAa KaK ochobhoPI Kanan 
AUCKpeTusnpyeTCJi na nacTOTe 1024f h- 
BcnoMoraTenbHa?! KananbHaj? FIFO 354 (2048 x 
8) npeoSpasyeT AaHHbie c HacTOTbi 
AHCKpeTusau^i^M BcnoMoraTejibHoro Kanana na 
MacTOTy A^^cKpeTH3ai4MM ocHOBHoro Kanana. B 
3TOM npo!4ecx:e BHA^ocumaxi noABepraeTCJi 
8/5-y (1024/640) OKaTHK). 3to 6oJibtue, mbm 
OKaTi^e 4/3, Heo6xoA^iMoe An?? npaBHiibHOi^ 
BH3yann3aqHM cumana BcnoMoraTenbHoro 
Kanana. flosTOMy BcnoMoraTenbHbiK Kanan 
Aon>KeH 6biTb pacujMpeH nHTepnonfiTopoM, 



HTo6bi npaenjibHO ewsyajiHSnpoBaTb He6onbLuoe 
M3o6pa>KeHi/!e 4x3, BennMUHa paciunpeHHfi 
MHTepnofiflTopa, KOTOpaa Heo6xoAMMa, 
cocTaBn?ieT 5/6. Koocp(i>m\AeHT paciunpeHUfi X 
onpeAejifteTCfi cne^y\owyiM oOpasowi: 
S X = (640/1 024)#(4/3) = 5/6. 

n03T0My. 6e30THOCMTenbHO K Towiy. KaK 

HeOojibUJoe M3o5pa>KeHMe cmoto npoL^eccopoM 
PIP. He5onbiiJoe M3o6pa)KeHMe MoxeT 6biTb 
npaBMJibHo BM3yann3MpoBaHO a cfjopMaTe 4x3 Ha 
A^icnnee nyreM nacTpoPiKM/ycTaHOBKM 
PiHTepnon?iTopa 359 na BbinojiHeHMe 

paCLUHpeHUa 5/6 (5 Bbi6opOK BKOJOMJ/ITb, 6 
Bbl6opOK HCKnHDMHTb). 

flaHHbie PIP_FSW He o6pa3yHDT AocTaTOMHO 
xopoLUHH cnoco6 nHTepnperMpoBaHi/isi, KaKafi 
15 30Ha CPIP VRAM AOJiKna 6biTb 
BM3yani/i3npoBaHa, noTowy mto ButAeoAaHHbie 

PIP flBJl??K)TC5R ropHSOHTaJlbHO COCTaBJieHHblM 

pacTBopoM J3p9i noAaep>KaHHfl npasHnbHoro 
cooTHOiyeHUS^ cTopoH PIP. XoT^ He6onbUJoe 
{/i3o6pa>KeHi4e PIP ©yAer noAAep>KHBaTb 

^0 npaBi^nbHoe MepeccTpoMHoe MepeAOBan^e, 
pa^^OH HanoKeHMJi PIP 6yAeT Boo6LL^e 
HenpaBMJibHoro ropi<^30HTanbHoro pa3Mepa. 
EAUHCTBeHHbiPt cnyHai^, KorAa HanoKenne PIP 
no pasMepy 6yAeT npaBniibHbiM, 3T0 KorAa 
pacLUnpeHMB 6yAeT 5/8, i/tcnonbsyfl 
MHTepnon«Top 359. mto npHBSAeT k 
He6ojibijjoMy nsoSpaKeHi^K) b (pophAare 16x9. 
fljifi Bcex ooTanbHbix nacTpoeK MHTepnonflTopa 
KopoGKa HanoKeHMf! 6yAeT ocTaBaTbCs 16x9, 
TorAa KaK BCTaBHoe n3o6pa>KeHMe 6yAeT 
i/i3MeHSiTbC5i no ropusoHTann. Ci/jman P!P„ FSW 
He cop,ep}mr viHdpopuauynA b oTHOLueHMn 
npaBMinbHoro ropMSOHTanbHoro paswiepa 
Hano>KeHHH PIP. flaHHbie smBonaMmiA RAM 
cMHTbiBaK}TC5i AO coBepLueHUfi oxewio^ PIP 
anropj/iTMa cMHxpoHH3aL^MH. Tskhm o6pa30M, 

35 ABH H bie 6biCTpoAeP!CTBy}oiMero nepeKDHDMaTenji 
FSW_ DAT, KOTopbie coAep>KaT hotok AaHHbix 
BMAeonaMflTH RAMVRAM_ OUT, cooTBeTCTByioT 
Twny 30Hb!, sanMcaHHowy b BHAeonawHTb RAM. 
flaHHbie BHAeoKOMROHeHTa (Y, U, V) 
BMAeonaM?iTH RAM i^cnpaBJieHbi b OTHOiueHnn 
pa3pbiBa ABH>KeHH5^ vi npaBunbHoro 
MepecxjTpoHHoro nepeAOBaHUPi, ho FSW__DAT ne 

M3MeHeHO. 

B cxjoTBeTCTBUM c BapwaHTOM peann3aL^M{/i 
H306peTeHH« Kopo6Ka Hano>KeHi^?i PIP HMeeT 
npaBunbHbiiii pasMep, noTOMy hto \AHCpophAau,v\9\ 
FSW__DAT paciunpeHa n i^HTepnonvipoBana 
BMBCTe C ASHHblMM BMAeoKOMnoHeHTa (Y, U, V). 
FSW_DAT coAepMCMT npaBMXibHyto pa3MepHocTb 
pa^^oHa HanoxeHMJi, oAHaKO ne yKa3biBaeT, 
KaKafi 30Ha ^isnyieTCfl npaBunbHoPi sohom ah?? 
BH3yanM3ai4i^n. PIP„FSW m FSW_DAT Moryr 
McnojibsoBaTbCf? BwecTe aha pemeHM^i 
npo6neMbi coxpaHeH^ji i^enocTHOcTM 
MepeccTpoMHoro MepeAOBaHMJ? m npasMnbHoro 
pa3Mepa Hanoymnm. flpn HopMaxibHOM 

CjDyHKm/IOHJ^pOBaHMM, B CX50TBeTCTBMM C TeWI, KaK 

55 MO>KeT Mcnonb30BaTbCfl CPIP-Mwn b 
Ter}eBi/i3opax 4x3, sawena 30Hbi b Bi4AeonaMf?TM 
RAM fiBJifieT npoH3BonbHOH. SoHbi Moryr coocho 
BbipaBHHBaTbC5R no BepTHKann, no ropi430HTann 
v\niA BOBce He BbipaBHi^BaTbcn. flna no6y>KABHHfi 
LiJnpoK03KpaHHoro npoi^eccopa m CPIP-Mnna 

COBMeCTMMO CjDyHKL^HOHUpOBaTb Hy>KHO He 

3arpy>KaTb j?MePiKH 3oh PIP no oahum \a tbm >Ke 
BepTHKanbHbiM nmmu. lAna^e roBop??, soHbi 
PiP He MoryT nporpaMMi/iposaTbCH TaK, MTo6b! 
OAHi/i \A Te >Ke BepTHKajibHbie aApeca 
HCnOJ1b30BaJ1MCb m a^J^ sepxHHX \a hi^>khhx 
TwnoB 30H. C TOHKM spsHm nepcneKTi^BHOfo 
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nporpawiMnpoBaHnyi BbiroAHo 3arpy>KaTb aoHbi 
PIP B BweonawiyiTb RAM 350 sepinKanbHO 
BbipaBHeHHbiMM, KBK noKasaHO Ha ct)Mr, 37. 

Cwmaji PIP_OVL npMHy)KAaeT sbixoAHyK) 
ynpasnfliomyio cxewy 321 BnayanMsnpoBarb 
BcnoMoraTenbHbie AaHHbie, Korfla stot CMman 
JlBJIJieTCfl aKTHBHbfM, T.e. JiornMecKUM HI. 
BnoK-cxewia i4enM reHepi^poBaHUH cumana 
PIP_OVL noKasaHa Ha 4)nr. 38. Cxewa 680 
coflep>KtiT J-K rpi/jrrep 682, Q BbixoA KOToporo 
noAaercH na oahh i/ix bxoaob iviynbTi/inneKcopa 
688. BbixoA MynbTHnjieKCopa 688 9\BmeTC9\ 
BXOAHbiM cumanoM Ha Tpiirrep D-mna 684, Q 
BbfxoA KOToporo nocrynaer na Apyrot^i bxoa 
MyjibmnjieKCopa 688 i/i oawh bxoa nornMecKoro 
aneweHTa lA 690. Ci^majibi P1P__FSW n SOL 

{HaManO CipOKH) 9\Bn9\\OTC9\ BXOAHblMH 

cumanaMH J m K cooiBeTCTBeHHO na rpurrep 
682. JloriiHecKuPi aneweHT McmioMaiou^ee l/IJll/] 
686 MMeeT ABa ct^rnana AByx6i/iTOBbix A^nHbix 
6biCTpoAei^cTByHDU4ero nepeKJiKDHarenfl 
FSW__DATO M FSW_DAT! B KanecTBe BXOAHbix 
ci/imanoB. SnaMeHu?! (1,0) n (0.1), Koiopbie 

JIOrHMeCKH SBnaiOTCfl HCKDHDMaiOU^HMH 

BXOAHbiMM cumanaMn, yKasbiBanDT 

Ae^^cTBMTeiibHyio 30Hy, MeiHyHD \a HeMeiHyio 

COOTBeTCTBSHHO. SHaHBHUfl (0,0) U\ (1,1), 

KOTopbie nom^ecm ne flsrifiKJTCJ? 
McicnK?Maiou4MMk!, yKasbisaioT na orcyicTBue 
AePicTBHTenbHbix BMAeoAaHHbix. HepexoA or 
jnio6oro sHaMeHun (0,1) mum (1,0) k nK)6oMy 

3HaMeHMJO (0,0) MHM (1,1) MJ1M Hao6opOT 

yKaabiBaer o rpaHMMHOM nepexoA©, 
onpeAe-nJiioti^eM Kopo5Ky mjim HanoKBHMe PtP, 
BbixoA norMMecKoro oneMeHra MCKnioHaioiAee 

\An\A 686 9iBn9\eTC9\ BTOpbIM BXOAHbIM CMFHanOM 

Ha normecmiA aneweHT H 690. TpexM^^ bxoahoPI 
CMman nomMecKoro aneivieHTa H 690 6yAeT 
CMman RD_ EN_AX, Koropbi^t B036y>KAaeT 
CMMTbiBaHne BcnoMoraTejibHOH FIFO 354. 
BbixoA nomMecKoro sneMeHia iA 690 HBn?ieTCH 
CMmanoM PIP__OVL. Cxewia 680 bboai^t 
3aAep>KKy oahoii ctpokm (crpoKH aoHbi) no 

BpeMGHH, P!P_FSW CTaHOBHTCf! aKTHBHblM AO 

creneHH cjDaKTHHecKoro B036y>KAeHH5R paPiona 
Hano>KeHi/ia. 3to yMHibiBaercf} b OTHoaieHMH 
riMHMM Bi/iAeoAaHHbix, laK KaK FIFO 354 ratoKe 
BBOA^tT 3aAep>KKy oahom crpoKH soHbi b 
BH3yanM3i/ipyeMbix AaHHbix Bi/iAeocumaiia PIP. 
riooTOMy HanoKeHne PIP npoHCXOAMx oxnuMHO c 
BMAeoAaHHbiMM, XOTH oAHa crpoKa aoHbi 5yAeT 
no3>Ke, MeM aanporpaMMMpoBaHO nocpeAciBOM 
cxewbi PIP. CMman RD_EN_AX Aaer 

B03M0)KH0CTb HaKHaAblBaTb PIP TOJlbKO B 

cjiyMae, KorAa AeMCTBMTejibHbie 

BcnoMorarenbHbie FIFO AaHHbie CMMtaHbi M3 
FIFO 354. 3to Heo6xoAMMO no tom npuMnne, hto 
AaHHbie FIFO Moryr coxpaHSTbcsi nocne Toro, 

KaK CMMTblSaHMe SaKOHMeHO. 3T0 MO>KeT 

Bbi3biBaTb norMMecKoe Hano>KeHMe PIP, MTo6bi 
onpeAe-n^JTb, mo nanoKeHMe PIP 9\Bn9\eTC9\ 
aKTtiBHbiM BHe (33 npsAejiaMM) AeWCTBMTeJlbHblX 
PIP-AaHHbix. Bo36y>KAeHMe HaJio)KeHMfi PIP c 
noMoiAbK) RD_EN_AX o6ecneMMBaeT, mto 

AaHHbie PIP «BJ1?IIOTCH AePiCTBMTeJlbHblMM. B 

cooTBercTBHH c BapnaHTaMM peanmau,iAy\ 
n3o6peTeHHfi Hano>KeHne uniA Kopo6Ka b 
OTHOUjeHHM BcnoMorarenbHoro BHAeocumana 
He6onbLyoro M3o6pa>KeHM?! npaBMiibHO 
paaMeii^aeTc^ m nonyMaer npasMribHbie 
pasMepbi 6e30TH0CHTeJibH0 k roiviy, mK 
BcnoMoraTexibHbM BHA^ockiman 6bm paciiiMpeH, 
OKar miA HHTepnonMpoBaH. 3to ct>yHKu,noHnpyeT 

B OTHOUUeHHH BWeOMCTOMHHKOB He5onbUJMX 
M306pa>KeHMM, KOTOpbie 05pa30BaHbl M3 
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4)opMaTOB 4x3. clDopMaroB 16x9 M TaK>Ke MHorMX 
ApyrMX cjDopMaTOB. 

KOMnOHBHTbl L\BeTHOCTM U_ PiP V_PiP 

3aAep>KMBa(OTCfl cxeMot^ 367 na nepMOA 
BpeweHM. saBMCfliAMi^ or npMpoAbi 
MHTepnons=mMM KOMnoHeHxa «pkoctm, 
renepMpyioiJuePi CMmanbt UAUX m VAUX b 
KaMecTse BbixoAHbix. CooTBeTCTByiou4Me 

KOMHOHeHTbl Y, U M V OCHOBHOrO M 

BcnoMoraTejibHoro cMmaJioe oGiDeAMHfiioTCfl b 
cooTBercTByioiAMX wynbTMnjieKcopax 315. 317 m 
319 B JiMHMM 312 BbixoAHoro CMman nyrew 
ynpaaneHMSi cMmanawM B036y>KAeHMfl 
CMMTbiBaHMPi naMf?TeCi FIFO 354, 356 m 358. 
MyjibTMnneKGopbi 315, 317 m 319 pearnpyiOT na 
BbixoA cxewbi ynpaBneHMJi MyjibTMnneKcopoM 
321. CxoMa ynpaaneHMH BbixoAOM 
MynbTunneKcopa 321 peampyer na 
cnHxpocuman CIK, cuman naMana (nycKa) 
crpoKM SOL, cuman H-COUNT, ci/irHan 
ycraHOBKH b hcxoahob nonoxeHne 
sepiMKanbHoro 6naHKnpoBaHM5q n BbixoA 
SbioTpOAeMCTByfoiAero nepeKHNDMaTeriJi or 
npoi^eccopa n3o6pa>KeHH5R-B-H3o6pa>KeHHM m 
WSP uP 340. MynbTunneKCi^poBaHHbie 

KOWnOHeHTbl fipKOCTM 14 L^BeTHOCTM Y_MX, U_MX 

M V_MX noAaioTCJi na cooiBeTCTByfoiAMe 
qMcfipoaHanoroBbie npeo6pa30BaTeiiM 360, 362 
M 364 cooTBeicTBeHHO. l4Mc[)poaHanoroBbie 
npeo6pa30BaTenM conpoBo>KAaK>TCH 

CX)OTBeTCTBeHHO C})MnbTpaMM HM>KHMX MaOTOT 

361, 363 M 365, noKasaHHbiMM na cIdmp. 6. 
Pa3Hbie <|)yHKi4MM npoqeccopa 

M306pa)KeHMH-B-M306pa>KeHMM, MarpMUbi 

norMMecKMX sneweHTOB m cxewibi OKaiMJi AaHHbix 
ynpaBrifnoTCfJ MMKponpoM,eccopoM WDP 
340. WSP }x P340 peampyei na cpeACTBO 
TV yP 216, KOTopoe c hhm cx»eAi^HeHO 
nocpeACTBOM nocneAOBaTenbHoPi uuMHbi. 
nocneAOBarenbHafl ujMHa MO>KeT 6biTb 
MeTbipexnpoBOAHbiM KananoM, KaK noKasano, 

^IMeiOLJL^eH nWAWA AQHHblX, 

CMHxpoHM3MpyKDiAidX cvirHanoB, B036y>KAaiouj^MX 
CMmanoB m cMmanoB ycTaHoaneHMH b mcxoahob 
nono}KeHMe. WSP |aP 340 coo6iAaeTc« c 
pasHbiMM uenyiMM warpMUbi JiorMHecKMX 
oneMeHTOB nepes askoabp 310 WSP jxP. 

B OAHOM cnynae 6yAeT hbo6xoammo OKaxb 
BMABOCMman NTSC 4x3 Ha K034)Ct)MLJiMeHX 4/3, 

HX06bl M35B>KaXb MCKa>KBHMfl COOXHOLUBHMfi 
CXOpOH B BM3yanM3MpyeMOM M306pa>KBHMM. B 

ApyroM cfiyMae BMAeocMman mokbx 6bixb 

paCLUMpeH AHf? BbinOJIHBHMJ? onBpaMMM 

ropMsoHxanbHOf^ xpancxjDOKanMM, o6bNHO 
conpoBOKAaeMoCt eepxuKaribHoK 
xpaHccjDOKaL^MBM. Onepai^MH ropn30HxanbHoPi 
xpaHc4)OKai4HM ao 33% Moryi conpoBO>KAaxbCfi 
yMeHbiueHMeM OKaxMt^ ao MBHee 4/3. 
HHxepnpon^^xop Bbi6opKM Mcnonb3yexcf} Ann 
nepecMBxa nocxynaioLAero BMABOCurHana b 

OXHOUJBHUM n03MLl,M^^ HOBblX SJieMBHXOB 

M3o5pa>KeHMM, noxowy mxo nonoca nponycKaHM^ 
Macxox B\Ai\BOQ,\AXV{3na flpKocTH AO 5,5 Mri4 l^9i 
cjDopMaxa S-VHS saHHMaex GonbiuoPi npoi4eHT 
Macxoxb! Hano>KeHH5^ cnsKxpoB MMHi/iManbHO 
AonycTi/iMOM Macxoibi Bbi6opKH, Koxopaf? 
cocxaBJifiBx 8 MFi^ Ana cHHxpoHMsai^MM na 
MacToxe 1024fH. 

KaK noKa3aHO na cpMr, 6, AaHHbiB ?ipKocxM 
Y_MN Hanpaan^ioxcji HepB3 MHxepnonfixop 337 
B JIMHMM ocHOBHoro cMmana 304, Koxopbifi 

RBpeCMMXblBaBX BBnMMMHbl Bbl6opOK, 

OCHOBblBaflCb Ha OKaXMM MJIM pacujMpeHMM 

BMABocMmana. 0yHKi4M5i nepBKoioMaTene^^ mum 

MapUJpyTHblX CBJlBKXOpOB 323 M 331 GOCXOMT B 
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MHBeprnpoBaHViM Tonojiomw JiWHUi^ ocHOBHoro 
cvimana 304 no OTHOineHMio k OTHocnTenbHbtw 
nonoKeHnqwi FIFO 356 m MHTepnonsTopa 337. B 
HacTHOCTM, 3TM nepeicniOHaTenn Bbi6npaiOT, 
6yfleT m HHTepnonnTop 337 npeAUJecTBosaTb 
FIFO 356, KaK 3to Tpe6yeTC« An« OKaiMJi. hjim 
FIFO 356 ayABT npeALuecTBOsaTb 
MHTepnojiflTopy 337. KaK 3to Tpe6yeTCf? ATifi 
pactiinpeHMH. nepeKHiOMaTenn 323 \a 331 
peampyHDT Ha ynpaenaioii^yK) cxewy wapiiipyTa 
335, KOTopa?!. B CBOic OMepeAb. peampyer Ha 
WSP 340. CneAyei HanoMHi^ib, mo bo 
BpeMH pe>KHMOB Manoro i^aoOpaxeHHf? 
BcnoMoraiejibHbiPi Bweocuman oKHMaerc^ 
3arpy3Kt/i b B\Af\eor\aMmh RAM 350, m atij^ 
npaKTunecKHX ueneM Heo6xoAHMO roribKo 
pacujHpeHne. CooTBercTBeHHO cpaBHMiejibHoro 
nepeKnK)MeHHH He Tpe6yeTCH b nwHUH 
BcnoMoraxenbHoro cHmajia. 

Jlt^HUfl ocHOBHoro cMmajia noKasana 6onee 
noApo6HO Ha cjDnr. 11(a). riepeicnHDMaTejib 323 
BbinonneH b bma^ Asyx MynbTi/inneKcopoB 325 v\ 
327. nepeicnKDHaTenb 331 BbinoriHeH b Bi^Ae 
wy/ibTunneKCXDpa 333. Tpn MyjibTunneKcopa 
pearwpyioT na cxewy ynpasneHwiF! wiapmpyTOM 
335, KOTopa«. B CBOio onepeAb, peampyer Ha 
WSP |xP 340. Cxewa ropMSOHTanbHoro 
xpoHwpoBaHHR/cMHxpoHi43ai4MM 339 reHepupyer 
xpoHi^pyiomne curHanbi, ynpasnfltomne sanMCbio 
\A CMHTbisaHt/ieM 5noKOB nawflTi^ FIFO, a raiOKe 
saLueriKaM^i 347 m 3541 m MynbTi/inneKcopoM 
353. CnHxpocumaii CLK n ci/iman nycKa crpoKH 
SOL reHepupyHDTCH cxbmom 

XpOHHpOBaHH5^/CHHXpOHM3ai4Mi/i 320. CxBMa 

ynpasneHi^?? aHanoro-L^ncfDpoBbiM 
npeo6pa30BaHneM 369 peampyer na Y_MN, 
WSP H^P 340 M HanSonee craptiiviJ^ paapfiA 
UV^MN. 

CxeMa ynpaBJieHna MHTepnonnropa 349 
reHepwpyer 3HaMeHHB npoMe>f<yroHHbix 
noJio>KeHMPI anewenroB H3o6pa>KeHHH (K), 
BsseuJUBaHMe (C) KOwneHcaunoHHoro i^mhrpa 
MHrepnoiiJiropa \a mdpopuauyiio COY 
orpo6iipoBaHM« CMNxpoHwaaiAMM b orHOUjenwn 
fipKOcrw w CGUV B orHomeHMM iiseroBbix 
KOMnoHeHroB. HweHHo nHCjDopMaqM?! 
crpo6i^poBaHMH cMHxpoHHsaij^Mi^ BbfSbiBaer 
npo6ejibi (npope>KHBaHi/if?) umvi noBropeHUfi 
AaHHbix FIFO, qroSbi Aatb B03M0>KH0crb He 
aanncbiBarb npn neKoropbix CMHxpocumanax 

Bbl6opKM B orHOLUeHUM 3CtD4)eKTMBHOrO oKarnfl 

\An\A HeKoropbie Bbi6opKn cMnrbiBarb mhopo paa 
AHJI paciJLJnpeHM5i. 

TaKoe oKarwe noKaaano na cpviv, 11(6). 
CrpoKa LUMA_ RAMP^IN npeAcraenfier 
BHABOA^HHbie nnHe^Horo i/i3MeHeHM5i fipKOcrw, 
sanncbiBasMbie b FIFO. Cuman WR„EN_ MN_ 
Y y^BJij^ercH BbicoKO afCTHBHbiM, HTO o3HaMaer, 
MTo KOfAa 3ror curnan flBDJ^ercsR BbicoKHM, 
AaHHbie 3anncbiBaK)rc?i b FIFO. KaxAan 
MerBeprasq BbiOopKa npeAOTBpaiMaerc^ or 
aankicM b FIFO. HepoBHa^ crpoKa 
LUMA_RAMP_OUT npeAcraBUfier AaHHbie 
nnHeMHoro naMeneHU?! 5ipKocrn, KaK ecnvi 6bi 
cMHraHHbix 1^3 FIFO, ecniA 6b! AaHHbie He Cbinn 
CHaMana HHrepnoniipoBaHbi. CneAVer orivierurb, 
Mro cpeAHMM naKiioH cMHTbisaeMoro /innePiHoro 
mMeneHm jipKOcrn FIFO na 33% KpyMe. mbm 
BXOAHoe JiMHeC^Hoe nsMeneHMe. CneAyer raK>Ke 
orMeTMrb, nro rpeSyercji na 33% MeHbiue 
BpewieHM Ains aicrMBHoro cMnrbiBaHHf?, Mro6bi 
CMViraTb riMHeii^Hoe naMeneH^e, KaK raK>Ke 
rpe6oBanocb ahj? aanwcM AaHHbix. 3ro 
oSpasyer OKarwe 4/3. <PyHKUneCi MHrepnonflropa 
337 yjBJifiercfl nepecner Bbi6opoK HpKocru, 
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aanncbiBaeMbix b FIFO. raK mto AaHHbie, 
OMnrbtBaewbie M3 FIFO fiBnqK)TCH nnasHbiMH, a 

He HepOBHblMH. 

PacLUMpeHUfi Moryr nponsBOAHtbc^ tomho 
npoxMBononoKHbiM cnoco5oM oKarnio. B cnynae 
OKarnH CM man B035y>KAeHMJi sanncw i^wieer 
MHcfJopMai^njo crpoenpoBaHna cMHxpoHnaat^nM, 
cBJiaaHHyio c sr^M, b ctopwe aanpaiuMBatotAi/ix 
HMnyjibcoB. B orHOUueHnn AaHHbix pacLUMpeHWJi 
MHct)opMai4M« crpo6MpoBaHMfl oMHxpoHnaai^MH 
noAaercj? na cMman B036y>KAeHMy? cMMrbiBaHi/iJi. 
3to 5yAeT npope>KHBarb AaHHbie npM 
CMUirbiBaHUM h3 FIFO 356, KaK noKaaano Ha cjDwr. 
11(b). CrpoKa LUMA_RAMPJN npeAcrasnfier 
AaHHbie AO sanncw b FIFO 356, nepoBHa^ 
crpoKa LUMA_RAMP_OUT npeAcraBfifler 
AaHHbie, KaK ohm cMMranbi m3 FIFO 356. B aroM 
cnynae c(3yHKU,i/ieM HHrepnonaropa, Koropa?! 
cneAyer nocne FIFO 356, flsnaercj^ nepecner 

AMCKpeTM30BaHHblX A^HMbiX M3 HBpOBHblX B 

poBHbie nocjie pacuJMpeHi/iH. B cnyMae 
pacLiinpeHMfi AaHHbie Aon>KHbi npope>KMBarbc?i 

npM CMMTbiBaHMM M3 FIFO 356 l/l CMHXpOHM3ai4MM 

Mepe3 MHrepnonnrop 337. 3ro ornMMaercf^ or 
cnyMaf? c>KaTM?i, KorAa AaHHbie nenpepbiBHo 
CMHXpOHM3MpyK3rc?i MBpes HHrepnoDfjrop 337. B 
060VIX cnynaHX - oKatMM m paciiiMpeHMM - 
onepat^MM crpo6MpoBaHM?? cMHXpoHM3ai4MM 
Moryr iierKO BbinonHHTbc?i cMHxpoHHbiM 
o5pa30M, r.e. coObtrMH Moryr npoMcxoAnrb. 
ocHOBbisaficb Ha nepeAHMx cjDponrax MMnyjibcoB 
cviHxpoHiiaai^MM cMcreMbt 1024fH. 

Ecrb pf?A npeMMymecrB b srofi^ rononomn b 
orHomeHMM MHrepnon«UMM fipKoorn. Onepai4MM 

CrpoSnpOBaHMfl CUHXpOHMSai^HM, MWeHHO 

npopeKMBaHMfl AaHHbix m noBropeHMJi AaHHbix, 
Moryr BbtnonHHrbCJi cnHxpoHHbiM o6pa30M. 
EcjiM 6bi rononomfl nepeKmoMaewbix 
BMAeoAaHHbix He Mcnojib30Banacb ahji 
i/i3MeHeHMyi noxio>KeHMM MHrepnon^ropa m FIFO, 

CMHXpOMMnyjlbCaM CMMrblBaHMfl MHH 3anMCM 

norpe6oBanacb 6bi ABonnasR (AByxroMeMHaa) 
CMHXpOHM3ai4MH, Mro6bi npoM3BOAnrb 
npopeKMBaHMe Mnn nosropeHVie AaHHbix. 
TepMMH ABoPtnafl cMHxpoHHsaqufi osHaMaei, mto 
ABB rOMKM AaHHbix AOJDKHbl 6birb saHMcaHbi B 
FIFO B OAHOM mMKne CMHXpOHMSai^MM MJIM 
CMHTaHbl M3 FIFO BO BpBMH OAHOfO L^MKna 

cMHxpoHM3ai4MM. Pe3ynbrMpyK:)iAa^ cxeMa He 
MO)Ker 6birb BbinoriHeHa, Mro6bi 

Ct)yHKl4MOHMpOBaTb CMHXpOHHO C 

ciiHxpoHM3ai4MeiJ^ CMcrewbi, raK KaK qacrora 

CMHXpOHM3ai4MM CMHrbtBaHMS^ MHM SanMCM 

Aon>KHa 6birb b Asa paaa Bbime Macrorbi 
cMHxpoHMaaMMM CMcreMW. KpoMe roro, 
nepeKnioMaeMafl rononomfl rpe6yer ronbKo 
OAHoro MHrepnonsjropa i/i om<^^ FIFO An« 
BbinonHeHnyi onepauMC^ m oKarwH m 
pacLUnpeHMyi. Ecnn 6bi ycrpo^HcrBO 
BMAeonepeKHNDMeHMf?, onucanHoe 3Aecb, ne 
McnonbSOBanocb, curyauMio abomhoPi 
cnHxpoHMsauiMM Mo>KHO ki36e)Karb rojribKO nyrew 
McnojibsoBaHMfi AByx FIFO Ana BbinonHeHHj? 
onepai4i/iM CKarnf? m paciUMpeHMJi. OAHy FIFO 
An?i pacLUMpeHwC^ norpe6oBajnocb 6bi 
ycranoBurb ao viHrepnojiJiropa m OAHy FIFO aha 
OKarnPi norpeSoBanocb 6bi ycranoBMrb nocne 
MHrepnoHHTopa. 

Oaho M3 ycnoBMM An« npaBMJibHoro 

CjDyHKL^MOHMpOBaHMfl CXeMbl COCTOMT B TOM, MrO 

MMcno Bbi6opoK AaHHbix, sanMcaHHbix b FIFO, b 
orHOLueHMM Ka>KAOM crpoKM Aon>KHo 6birb rosHO 
paBHO MMcny Bbi6opoK, cMnraHHbix M3 FIFO b 
orHOLueHMM ToPi >Ke ropM30HraxibHoPi crpoKM. 
EcjiM ro xe caMoe mmcjio Bbi6opoK He sanMcano 
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B FIFO, KaKoe cMi^raHo m3 FIFO. TorAa 
H3o6pa>KeHMe ocHOBHoro KSHana 6yAeT 
3HaMMTejibHo HaKOOHMbiM M3-3a npei^eccj/in 
yKa3aTeji5! cTpoKa-sa-cipoKOi^ npn cMviTbisaHMH 
MHH sanncM. 3to Tpe6oBaHMe Bb!3BaHO cf)aKTOM, 
HTO FIFO ocHOBHoro KaHana ycTaHaBJiMsaioTCf! B 
McxoAHoe nojioKeHne oai^h pas Ha oAHy 30Hy, 
CHanaiia ycTaHasnMBaerc^ b wcxoAHoe 
nonoxGH^e yKaaarenb saoMci^ b cooTBercTBHH c 
HMnyjibcxjM BepTMKanbHoPi cnHxpoHHsai^tiM 
ocHOBHoro ci/imana n aarewi Ha OAHy crpoKy 
no3>Ke ycTaHaenHBaeTC?? b «cxoAHoe nono>KeHMe 
yKasarejib CHHTbiBaHM?i. 

PasHoe MMcno !4HKnoB cviHxpoHM3ai4i/in 
MOKer noTpe6oBaTbC5^ yKaaarene^ 
CMHTb!BaHH5i n sani/icn, HToSbi nepeMeii^arbCH b 
OAHO n TO >Ke MMCJio MecT B cuny ctDaicra, mto 
npoMCXOAUT pacLu^ipeHne m oKari^e 
BMAeoAaHHbix. MioObi mmcjio sanncaHHbix 
Bbi6opoK AaHHbix BcerAa 6bmo pasHo MMcny 
cMHTbiBaewbix Bb!6opoK AaHHbix Heaaei/ici/iMO or 
pe>KkiMa c|DyHKi4MOHnpoBaHH5^, Mcnonb3yK)T rpH 
pemoTpoBbix 3HaMeHi^fl m Asa ynpaBnsiHDUJiHX 
cumana Ann reHepupoBaHvtJi B036y>KAeHMPi 

C5Mi4TblBaHMfl H Zan\AC\A B OTHOLUeHMt/t OCHOBHOfO 

Y M UV FIFO. ABa perHcrpoBbix 3HaMeH^5i 
WR„BEG_MN \A RD_BEG_MN. o5pa30BaHHbie 
cpeACTBOM WSP pP 340 yKasbieaior mbcto b 
nepMOA ropi/isoHTanbHof^ crpom, me Aor!>KHo 
HaMaTbCf! cHUTbiBaHwe \An\A sanncb, cobmsctho 
CO 3HaMeHi/ieM OTCHera ropusoHTajibHbix 
sneMeHTOB Pi3o6pa>KeHM5? RECOUNT. SHaMenne 
H__COUNT cocraBny^eT Aecs^Tn6nTOBy{o 
Benmmy cMeiMMKa, ncnojibsyeMyKD ahh 
onpeAeneHMSR Mecia sneweHTa n3o5pa>iceHMfi b 
nepi/ioAB crpoKM. Cmstmhk cTnpaeTCfi cwmanoM 
nycKa/HaMana crpom SOL. Ci^man SOL 

flBJlHeTCf? OAHHapHblM CHHXpOHH3HpyK)U4HIVI 

Lui/ipoKUM nMoynbcoM, ncnoribayeMbiM A^fi 
ycTaHoeneHU?^ b hcxoahog nono>KeHi/ie 
ropi/i30HTanbHoro CMeiMUKa H_COUNT Ha 
BennMHHy Honb b naMane KsoKppvi crpom. 
HMnyribc SOL HopivianbHo Bbipasnen c 

nepeAHUM CjDpOHTOM KOWnOHGHTa 

ropusoHTanbHoPi cnHxpoHnaauMn. 

TpeTbe perncTpoBoe SHaneHMe LENGTH 
McnojibsyeTCfl sarpysm mhcxib BbiSopoK 
AaHHbix, KOTopoe cjDaKTMHecKVi Qh\no sanncaHo b 
FIFO m]A CMMTaHO H3 FIFO, BMTbi pemcrpoBoro 
ZHa^enm MNBepTuposaHbi, h Asa 5nTa 
wieHbUuero pasp^Aa sarpyxaforcfi norMMecKH HI. 
npnBOA« K _LENGTH-1. G^MBon 
npsAUjecTsyiomMC^ cumany, o6o3HaMaeT 
jiornMecKoe MHsepTMpoBaHne. CooTBeTCTBeHHO 
KorAa CMeTMHK nepenoriHeH. T.e, coAep>KaiAayiC5i 
nynbcai4H5R craHOBMTcy? HI, Tpe6yeMoe Mucno 
Bbi6opoK 6yAeT sanncano mjim CMMTaHO. 
0aKTMMecKoe MMcyio Bbi6opoK sneMeHTOB 
i/j3o6pa>KeHi/ifi, sanncaHHbix \Am cMi^raHHbix, 
9{Bn9\eTC9\ ctDaKTHMecKM LENGTHx4, noTOMy mto 
pemcTp 3arpy>KaeTc?? b BepxHwe Bocewb 6m 
CMeTMMKa. OdpcpeKT cTpo6i^poBaHUi?i 
cnHxpoHH3ai4HM yqnTbiBaeTCH npn 
CTpo6npoBaHi^k! B036y>KAeHHfi c^er^ma. B 
pesynbTaTe sToro B036y>KAeHMe cneTHUKa MoxeT 
TaioKe i^cnoJib30BaTbC5R KaK B036y>KAeHne b 
OTHOLueHMH FIFO, o6ecneMHBafi, mto muciio 
Bbi6opoK, sani^caHHbix nnn cMi^Tannbix, BcerAa 
cocTasn^eT LENGTHx4 HeaaBucuiMO ot pe)K\AMa 

45yHKl4liOHi^pOBaHHJ^. 

0nr. 11 (r) noKasbiBaeT oAny Tpex 
MAeHTWMHbix cxew, ncnonbayeMbix 
renepupoBaHHSR cMrnanoB B036y>KAeH^isi sanwci/i 

M CMHTblBaHMfl FIFO B OTHOLUeHt^M 

KOMnOHSHTOB Y M UV, 0603HaMeHHblX 



70 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



WR„EN_FIFO__Y (cnyMaw 1). WR„EN_„F!FO_UV 
(cnyMatJi 2). RD„EN__FIFO_Y m 

RD_EN_F!FO_UV. B cnyMae paom\ApeH\A)A 
curHanbi RD_EN_ FIFO_ Y \a RD_.EN_FIF0_UV 
npoJiBTifiicT oeSyi i/iabhthmho m MoryT 
MMSHOBaTbcsi KaK RD_ EN_FIFO_^Y_UV (cnyMaPi 
3). CxeMa 1100 noscHHerc?? cnaMaiia b 
OTHOLueHMM cnyMa?! 1. CxeMa 1100 cpasHUBaeT 
WR_BEG_MN c sepxHUMH BOceMbio 6HTaMM 
H_COUNT B KOMnapaTope 1102. SnaMeHHe H_ 

COUNT HBHfieTCi^ AeC51TM6MTOBOi;^ BBJlMMMHOi^ 

CMeiMMKa. i4cnonb3yeMo£?i onpeAeneHMfi 
MecTononojKenufi axieMeHTa n3o5pa>KeHMJ^ b 
nepMOA crpoKM. CMeiMHK cTupaeTcs cumanoM 
nycKa/HaMana cTpoKi^ SOL. CMman SOL 

HBn^eTCf? OAWnapHblM CMHXpOHM3MpyiOU4HM 

LUnpoKUM nMnynbcoM, McnonbsyewibiM An« 
ycTaHOBJieHM?! b mcxoahob nono>KeHuie 
ropM30HTanbHoro cMSTMUKa H_COUNT na 
3HaMeHne Hoiib b HaMane Ka>KAoPi cTpoKH. 
Ci/iman SOL HOMnnanbHO BbipaBHSH c 
nepeAHHM c)DpoHTOM KOwnoHeHTa 

ropusoHTanbHoPi cnHxpoHMsauMvi. 

BbtxoA KOMnapaTopa 1102 3aAep>KMBaeTcyi 
cxeMoP^ 1118 \A cpaBHt/iBaeTCH c 

l/lHBepTHpOBaHHblM. HO B OCTBJlbHOM 

He3aAep>KaHHbiM BapwaHTOM era b nornMecKOM 
sneweHTe HE-l/1 1104. BbixoA nomMecKoro 
ajieMBHTa HEM 1104 - {Ut/ipoKHPi aKTi/iBHbiM LO 
cuman oAHoro ct^HxponepnoAa - s^isnfieTCH 
BXOAOM LDn HarpysKH na CMeTMHK 1106 
10-6mtobo£^ AHiiHbl. BxoAHoPi ci/iman LDn 
i^cnonbsyeTCJi ahji sarpysKH 10-6nTOBoPj A^nHbi 
FIFO-CMBTMUKa 1106 4)poHTOM cMHXpocumana 
CMcretyibi. SviTh\ cumana LENGTH 
MHsepTupyioTcy? wiaTpni^eiJ^ MHsBpTopa 1110. 
SHaMBHue LENGTH Mcnonb3yeTC« 3arpy3KH 

BBPXHVIX BOCbMM 6i^T ABCJlTM6MTOBOrO CMBTMUKa 

Ana onpeABnBHUfi MMcna Bbi6opoK AaHHbix, 
KOTopbiB cjDaKTMMecKid san^caHbi B FIFO. BbixoA 
MaTpviubi nHBBpTopa 1110 noAaercfl na 6nTbi 
cTapiiiBro pa3p?iAa Harpy3KM na bxoa LOAD 
cMeTMUKa 1106- Aea 6^!Ta MnaAHiBro paspwa 
nomMecKM CB5?3aHbi c HI. 3c{)clDeKTMBHafi 
HarpysKa no SHaHennK) 6yAeT LENGTH-1. MTo6bi 
oTperynnpoeaTb -1 acneicr ci^mana - LENGTH-1, 
CMBTMi/iK 1106 ocTBHaBntiBaeTC?] nocpeACTBOM 
cnmana nepenoca RCO, KOTopbiPi npo^cxoA^T 
3a OA^iH cHHxpoHUKn ao Tora, KaK cmbtmhk 
AnnHb! 1106 AOCTi^raeT Hyn«. HHcf)opMai4H5i 
cTpo6MpoBaHHf? cMHxpoHMsautin npoxoAiiT nepea 
BBHTHnb HE-l/li1l/l nocpeACTBOM cumana 
nepBHOca RCO b nornMecKOM aneMBHTe 1112. 
ToT >Ke B035y>KAaK5iAHi?i cnrnan nHBepT^?pyeTC5rt 
nornMBCKUM sneMeHTOM 1116 n ncnonbsyeTC^ 
KaK cuman B036y>KABHMfj An?i FIFO. riaMf^Tb 

FIFO M CMBTMHK TBM CaMblM B036y>KAaK3TCfl 

TOMHO jamu >K6 o6pa30M, o6ecneMHBaf? 
npasi^nbHoe Mucno Bbi6opoK AHf? 3ani^ci^. B 
cnyMae 2 WR_BEG_MN TaK>Ke cpasHUBaBTCfl c 
H^COUNT. OAHaKO cuman CGUV_WP 
McnonbsyeTcy? aha reHepMpoeaHUfi cMmana 
WR_EN_FIFO_UV B KanecTBe BbixoAHora 
cumana. B cnyMae 3 RD_ BEG_ MN 
cpaBHMBaeTca c H^COUNT. m cuman CGY__RD 
ncnonbsyeTCfl An« renepkipoBaHMfl cumana 
RC>_EN_FIFO_Y_UV B KaMBCTBe BbixoAHoro 
cumana. 

06pa6oTKa i^bbthoctm b OTHomeHMM 
BMABOCHrHana ocHOBHoro Kanana moxbt 
npon3BOAi^Tbc?i 6onee, new oahum sapnaHTOM 
peannsaqwi/i n3o6peTeHHfi. OAHa anbTepnaTiiBa 
Tononori/ii^ noKasana Ha c|Dnr. 8 n 11(a) sa 
no^cnena b CBf?3H c cfDMr. 52-55. flpyraa 
Tononorn5? b oTHomeHHH o6pa6oTKkt MBeTHocTkt 



o 

00 



-23- 



ro 

<£> 
00 

o 



An5? BviAeocMmana ocHOBHoro KaHana noKaaaHa 
Ha ct)nr. 13 M nos^cHeHa b ceflsn c cjDMr. 51. 
ComacHO c|3nr. 13 jimhm51 CMmana UV 530 
noKaaaHa b cjsopMe 6noK-cxeMbK JIuhhji cumana 
530 OMSHb noxoKa Ha Bbi6opoHHyio Tononormo 
AaHHbix fipKOCTM B fiUHMM ocHOBHOfo cumafia 
304, noKaaaHHOt^ na cjDnr. 8 m 11(a). HaM6onee 
3HaHMTenbHoe paani/iMi^e coctout b 
McnojibsosaHUM cxewbi comacxDsaHUfi 3aAep>KKn 
540 BMecTO HHTepnonJiTopa 337. 
MynbTtinneKcopbi 534, 536 n 538 B036y>KAaK)T 
ci^man UV__MN, MTo6b! cjieAoeaTb no 
MapLupyry, b Koropow FIFO 358 npeALuecTByeT 
cxeMe comacoBaHHfi 3aAep>KKH 540, hjim no 
Mapmpyry, b KoropoM cxewa cornacoBaHi4Ji 
3aAep>KKH 540 npeALuecTByer FIFO 358. 
MyjibTuniieKcopb! peampyNDT na cxeMy 
ynpasneHMH MapiupyTOM 532. BbixoA 
MyjibTunneKcopa 538 cenapupyerc^? b cuman 
U_UT V_UT Aeiviy^ibTHnneKCOpOM 353. 

KorAa ci/iCTewa i/iHTepnoxinpoBaHMH 
BbinoJiHJieT CKarne BMAeocumana, Bbi6opKH 
AaHHbix Aon>KHbi 6biTb BbmepKHyjbi ao roro. KaK 
OHM 6yAyT aanncaHbi b FIFO 358. 3to 
npeACTasnyieT npo6neMy b cnynae 
MyjnbTwnneKCMpOBaHHbix AanHbix U/U. Ecjim 6bi 
noTOK ABHHbix UU 6bm BbmepKHyr c noMoiMbio 
Tex >Ke HMnyjibCOB cTpo6MpoBaHMH 

CHHXpOHM3ai4liM, KaK M HOTOK AaHHblX Y, 

nocneAOBarejibHOCTb He SyAer npasnnbHO 
HepeAOBarb U, V, U, V ... ^ t.a- KaK npuwep, 
ecnw 6bi BbieopKa U 6bma BbmepKHyia ao 
aanncM b FIFO 358, nocneAOBaienbHOCTb 6bma 
6bi npuMepHO noxo>Kei^ na U, V, U, V. V, U. V n 
T.A- nosTOwy ipeOyeTc^i btopom cwman 
crpoOi^poBaHMfi 0MHxpoH{/i3ai4t/tut. Otot CMman 
\AMeHyeTC9\ CGUV (unw _CGUV, KorAa cuman 
nomMecKH Hanf^ercfl MHBeprt/ipoBaHHbiivi). 
JlomMecKwC^ aneivieHT d^HxpoH^tsai^nn UV 
HcnojibsyeTCH lonbKO bo Bpewfi OKarni^. 
npoMcxoAUT TonbKO nonoBHHa laK Macro, KaK m 
HMnynbCbi CGY h BcerAa BbmepKHBaer napy 
Bb!6opoK UV. PesynbtaTbi 8/5 OKarufi noKaaaHbi 
Ha dp\Ar. 51(a) v\ 51(6). 

B 3TOM npuwepe bhaho, KaK orni^MafOTCf? 
aanncb nomHecKoro aneMeHxa ci/iHxpoHH3ai4i^ti b 
OTHOUjeHUM Y (_CGY) \a UV (_CGUV). KorAa 
cumanbi _CGY I4 _CGUV siBn9\\oTC9{ bwcokhmh 

(no Hanp«>KeHMIO), Bbl6opKi4 BblMSpKUIBaNDTCfl. 

CneAyeT orweTHTb. hto CGUV BcerAa 

HaMUHaeTC?^ C Bbl6opKM U iA OKaHMl^BaeTC5^ Ha 

Bbi6opKe V. B peayjibTare aroro napa UV 
CTupaeTc;? SMecxe m ycrpaHfleT cMTyai^Hio, KorAa 
V m oAHOi;^ napbi cTMpaeroyi BwecTe c U H3 
cneAYHDinet^ napbi. CpaaHeHne roro, KaKA^HHbie 
UV M Y CMMTbiBaioTOfJ \A3 FIFO 358 i/i 356 
cooTBercTBeHHo pp9{ cTKarm b cooTHOLueHMi/i 
8:5, noKaaano Ha 4)kir. 51(a) ^ 51(6) 

COOTBeTCTBeHHO. MOKHO BHAeib. MTO ASNHbie 

UV 6yAyT QABMHyTbi na 1 uyim ci^HxpoHMaau^Mii 

no OTHOLUeHMK) K A^HHblM Y. 3tO f^BJlfieTCfl 

cneACTBueM neaarpyaKi^ AaHHbix iiHAMKaTopa 
UA/ B noTOK AaHHbix FIFO. CABHr AaHHbix UV 
HBMHoro yxyAUJaex KOMnoHBHT i^Bera. OAwaKO 
yxyAUJBHue HHKorAa ne craHOBurcH xy>Ke, new 
ci/icTewa MynbTunjieKCUipoBaHHoro i4BeTOBoro 
KownoHeHTa 4: 1: 1. Koiopan o6bNHO 
ncnojibsyeTCf? b BbicoKnx oKonenHbix 
TeneBH3i/iOHHbix ci^creMax. Sdj^xpeKvmHa^ 
MMHMMajibHO AonycTMMaji MacTOia Bbi6opKH UV 
nepnoAi^HecKii coKpaiAaercH na 2 Mfu no 
npMMMHe npope>KHBaHt^5^ napbi UV. Ororo 
AocraroMHO ynpasneHUfi ncTOHHi/iKawi/i 

"uunpoKoPi" i4BeTHocTH 1 - B pesynbTaie cMrnanbi 

L^BeTOBblX KOMHOHeHTOB COXpaHflJOT OMeHb 
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BbicoKoe KaMecTBo Aaxe bo Bpews 
npope>K:HBaHi^p nap UV. 

Cxarne BHA^OAaHHbix rpedyer. MTo6bi 
cuman bi sani^cn nomMecKoro aneweHTa 
CMHxpoHH3a^MM B FIFO 356 H 358 OTXiUManncb b 
oTHomeHni^ imH\^^ cumanoB Y m UV. 

no-CymeCTBy, Bbl6opKH U M V AO^>KHbl 6blTb 

crepTbi KaK napbi, laK KaK nocne roro, KaK 
BbiGopKa CTepra, i^Hc|)opMauii/ifl o cocrofiHi/ikt 
3ToC^ Bbi6opKM (6yAb-TO BbiSopKa U nnn V) 
yTpaMMBaercfl. Ecnn 6bi, nanpuwep, 9-bii^ 6mt 
6bm Ao6aBneH b FIFO 358, MTo6bt necTii 
iiHC|DopMai4Hio o C0CT051HMM UV, Momn 6bl 
BbmepKHBarbcyi OTAexibHbie Bbi6opKM U wm V, 
KorAa AaHHbie CMHTbtBaiOTCP na FIFO 358, UV 
Mornki 6bi 6b!Tb npaBunbHO aarpyxenbi nyreM 
^iHTepnpeTai4i/i^i cocTOJiHUJi 9-ro 6nTa. TaK KaK 
nHctDopMai4ki?5 o copTMpoBKe ycrpaHena, 
cneACTBuew 6yAeT to, mto AaHHbie UV Aon>KHbi 
6biTb CTepTbi KaK napa, TaK mto copTuipoBKa, 
KOTopaf! nponcxoA^tT nocne CMHTbisaHM?! UV b 
FIFO 358, MOxeT 6biTb oHSHb npocTOH. 

CopTupoBKa npopeKeHHbix nap UV Tpe6yeT 
TOJibKo 1-5nTOBoro CMBTMUKa. 3tot cmbtmhk 
ycTanasnMBaeTCfi b hcxoahob coctojihub na 
cocTOfiHMe U (nynb). b i4HKne cwnxpoHnaaMH^, b 
KOTopoM HaMMHaeTCH cMHTbisaHne FIFO 358. 

3T0T 0AH06HT0Bb!Pl CMBTMl^K B036y>KAaeTCfl 

cumanoM RD_EN_MN, KOTopbiPi ynpasnfieT 
CMMTbiBaHneM oCHOBHbix FIFO 356 n 358, B 
pe>KMMe OKaTHH RD_EN_MN nocTOfiHHO 
BbicoKnR noone Hanana cMnrbiBaHMfi, noKa 
CMt^TbiBaHne He npeKpaTHTca na Ka>KAoi?i 
ropnaoHTanbHoPi crpoKe. PeaynbTupyfouJini^ 
cuman UV_SEL_OUT flBriHexcfi HHAt^KaTopowi 
MepeAOBaHMJi UV, KOTopbit^ B036y>KAaeT 
Bbj6paHHyio jiMHUfO AeMy-nt>TMnneKCopa 353. B 
peayjibTaxe axoro Bbi6opKM AaHHbix UV ycneuJHO 
copTnpyK5TCfi nocjie mx cMnxbiBaHun na FIFO 
358, Aa>Ke ecriM HHcjDopMaqMH o cl/lHxpQHM3a^^!M 
UV He Morna 6bixb copx^poBana npM 
nocneAyKDiABM o6paii^eHi^n bo Bpewsi aani^cn b 
FIFO 358. 

KorAa npoBOAflTCfi paciunpeHi^?? 
BHAeocMrnanoB, aani/JCb b FIFO 356 M 358 
npoMcxoAi^T HenpepbiBHO ot naMana aant^cM ao 
OKOHMaHM^i sanncn. CMHTbisaHHe \az FIFO 5yAeT 
npope>KHBaTbCfl. n SHaMeHHfi Bb!5opoK 6yAyT 

COXpaHSTbCfl (nOBTOpJlTbCfl), KaK OH14 CM14TaHbl 

H3 FIFO. 3to coxpaHBHHe saywa noBTopenwe 
BbiSopKt^ npoi/i3BOAMTc« nocpeACTBOM 
HHc|)opMai4Mi^ CMHTbiBaHHfl nornMBCKoro 
3neMeHTa ci/iHxpoHMsant^n, KOTopaji mm&X09i 
MacTbK) curnaria RD_EN_MN \a ero AononneHtis^ 
_RD_ EN^MN. 

~ B 3Toi^ cnxyauinn cneAyex oxMexwxb Ba>KHoe 
paariMHwe no cpasHeHHK) c oKaxiieM. CocxopHne 

BblSopKM UV MaBBCTHO B XOM BWe, KaK OHO 

CMnxaHO ^!3 FIFO 358. flaHHbie UV aanncanbi b 
FIFO 369 c HenpepbiBHbiM nepeAOBaHweM U, V, 
U, V ... \A x,A- rioaxoMy KorAa AaHHbie 
cMUXbisatoxcy? na FIFO 358 \a npope>KMBaioxcs?i, 
oAHo6MTOBb{C^ cHexMHK, Koxopbtf^ cosAaex cMman 
UV_ SEL_OUT, npope>KMBaexcfl oxpa>KeHMH 
cjDaKxa, Mxo AaHHbie FIFO coxpaHS^KDXcfl. 3xo 
noAAep>KMBaeT npaaM/ibHoC^ copxMpoBKy 
ABMynbTMnneKcopa 353. 

OAHo6nxoBbiM CMexMkiK npope>KMBaexc5i b 
npaBuxibHOB BpsMH, noxoMy mxo ci<iman 
RD_,EN_MN noAaeTC5=i na bxoa B036y>KAeHMfi 
OAHo5nxoBoro cHeTHMKa. 3xo o6ecneMHBaex, hxq 
xaK KaK FIFO 358 npope>KHBaexcfi, to CHrnan 
UV_SEL_OUT TaK>Ke npope>KMBaeTCf?. 
ripoBBAeHMB pacmi^pBHUM HB Tpe6yeT, MTo6bi 
ci^rHajibi B036y>i<AeH^?i cMMTbiBaHUfi b 
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OTHOUueHMM Y M CGY B FIFO 356 M 358 6h\m 
pasAeribHbtMn, noTowiy hto cm^TbiBaHwe 
jnomMecKMM orteMeHTOM OAHxpoHmau^m flaHHbtx 
UV, CGUV renepb m^^Tmno cMkiTbisaHMK) 
jiornMecKoro sneMeHra cMHxpoHMsauMn AQHHbix 
Y, CGY. npoBeAeH^e pacuuiipeHnCi npoMCXOAMX 
nerMe, msm npose^eHVie oKarni^. Kpowe loro, 
MMHUManbHo AonycTMMaji Macrora BbiSopKH 
i4BeTOBbix KOMnoHBHTOB HG yxyAiiJaeTCfl BO 
BpeM5R pacLLiHpeHnu! KanecTBO cumana 2:1:1 
nOJlHOCTbK) coxpaHHexcfi. 

Oni4caHHaH sAecb rononorMfi 
MynbTi^nneKCHpoBaHHbix i^BeroBbix 
KownoHeHTOB i/iMeer pm npenMyiAecTB. Cnoco6 
aen^^eTCfi 3cf)cjDeKTMBHbtM n HAeanbHo 
cooTBeicTByeT An^i nprnvieHeHHH coBMeciHO c 
cucreMop! KaprorpacjDnpoBaHMa pacrpa HpKOcru 
c LunpoKoPi Lut^puHOi^ nonocbi MacTOi. 

CnO>KHOCTb CXeMbI CBOAl^TCfl AO MUHMMywa. 

OAHOBpeMeHHO coxpaHSRH BbtcoKyHD creneHb 
KaMecTsa ckirHana i^BerHocTn. 3tm 
npenMyiAecTsa o6fi3aHb! MacTUHHO cneAynDiMHM 
HosauH^M. napbi UV cTnpaioTC?i Ha bxoab b UV 
FIFO 358. 3to ycTpaHfler Heo6xoAi^MocTb b 

CX3XpaHeHl/IM i/1H4)OpMai4MM o CTpo6MpOBaHHH 

ci^HxpoHM3aL4M^ b FIFO, MTO norpeeosajio 6bi. 
MTo6bi FIFO Gbina Ha oamh 6mt lunpe. Mew 
cfjaKTMMecKafi npei\m\A9{ AaHHbix UV. Cxewa 
comacoBaHt^y? 3aAep>KKM saMeneHa 
viHTopnojiyiTopoM UV, KoropbiC^ cjDyHKMtiOHwpyeT 
aHanornMHO HHjepnojiflTopy 337. 3to ycxpaHfleT 
OMeHb cno>KHyio MaTeMarMMecKyio cpyHKi^nKD. 
Kpowe Toro, raK KaK MaTpni^a nomnecKHX 
sneweHTOB BbinonneHa b MHTerpanbHoi?i cxewie, 
SKOHOMHTCfl npuMspHo 2000 jiomMecKMX 
aneMBHTOB. HaKOHeu, cny^avi HanxyAUJero 
KaMBCTBa curHana UV HHKorAa hb onycKaBTc?? 
HM>KS i4BBTOBoro KaHaiia 4:1:1 (Y, U, V) bo 
BpBMjR oKaiHM H coxpaHfleT KaMBCTBO 2:1:1 bo 
BpeMfi pactiiHpeHHii. 

B cooTBeTCTBHi/i c BapnaHTOM peanmai\\AU\ 
n3o6peTeHM«, noKaaaHHOM Ha cjD^r.8 n 11(a), 
noTpe6HOCTb b cxbms comacoBaHHH 3aABp>i<KH 
ycTpaHfiBTC??. Bmbcto 3Toro FIFO ynpaBiiflSTCfi 
cnoco6oM, KOTopbiM ^aer tb >ks psayjibrarbi. 
01/ir. 52(a) n 52(6) noKaabiBaioT yMacroK nnHidPI 
CMmanoB komoohbhtob yipKocTn v\ u^bbtb 
CiOOTBercTBeHHO b Marpi/iqB noriAnecmx 
sjieMeHTOB 300. 0nr. 52(a) npsAcraBUfiBT 

Bbl6opOMHytO TOnOJIOmtO, CX)OTBBTCTByiOLJ4yK) 

oKaiMK) BHAeocumana, b KoropoPi 
i^HTBpnoriHTop 337 npeAUjecTByeT FIFO 366. B 

OTHOmeHI/IM JlMHl^H KOMnOHBHTOB L^BBTa 

noKasaHa TonbKO FIFO 358. 

0Mr. 53(a)-53(K) i^nnracTp^pyiOT npMwep 
OKarm BMAeocurHana. flnn i4snei;^ np^wiepa 
npsAnonarasTCSi, mto KOMnoHBHTbi i^Bsra m 

5?pKOCTH npaSHJIbHO CXSmaCOBaHb! B OTHOlUeHUM 

3aABp>KKH HBpBA aHaJioro-LtMctjpoBbiM 
npso6pa30BaHHBM m mto HHTepnojiPTop mmbbt 

3aABp>KKy 5 14HKnOB CHHXpOHMSat^HH, XOT9i 

BcrpBMaBTCfi <paKrmecKa9\ 3aABp>KKa 
MHTBpnonyiTopa 20 i^nicnoB cMHxpoHHsaL^HM m 

?ipKOCTb M l^BBTHOCTb HS BbipaBHUBaHDTC?? HO 
BPBMBHU. JIHHI/lfl Bbl6opKH UV MUX 

aHanoroBoro nBpBKnK)MaTenf? mjih 
ABwynbTunjiBKcopa 344 cooTBBTCTBysT cumany 
8 MTu, nonyMBHHOMy B pBsyjibTaiB AeneHi^sR 
cMHxpoHnaaTopa CMCTBMbi Ha 2. ComacHO 
ct)i^r.53(a) mi^poKuPi i/iMnyjibc nycKa/naMana 
crpoKH OAHOM c^!HxpoHH3ai4^!H ycTanaBnuBaBT 
CMman UV MUX b i^cxoahob nonoKBHUs na 
Hynb B HaMaiis Ka>KAoi?i ropnaoHianbHoP! 
BMAeocrpoKH, KaK noKaaaHO na dpiAV, 53(5). 
HviHm UV MUX TOfAa nBpsKDiOMaBT b 
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COCTOHHMB Ka>KAbiP! \\Vim CMHXpOHM3aU,MH B 

ropn30HTajibHOi?i ctpokb. TaK KaK Angina crpoKM 

flBJIflerCR MBTHblM MPICilOM U^MKHOB 
CMHXpOHMSaiJiUM, COCTOHHHB UV MUX nocjiB 
ycraHOBneHUfi s hcxoahob coctohhi^b 6yABT 

CXDOrBBTCTBSHHO nepBKnK3MaTbCfi KaK 0.1.0,1. . 

. 6b3 npepbiBaHMfl. Hotoki^ AaHHbix UV n Y. 
BbixoA^ttUMs «3 aHanoro-i4Mct>poBbix 
npBo6pa30BaTeneCS 346 m 342 CABuraiOTCJi, 
noTowy MTO Ka)KAbif^ aHanoro-i^MC|)poBoC^ 
npso6pa30BaTerib hmsbt 3aAep>KKy 1 uym\ 

CI4HXpOHH3ai4klH. MroSbl COOTBBTCTBOBaTb 3TOMy 
CABHry ASHHblX, \AH(^Opuai\\A9{ CTpo6MpOBaHMH 

cnHxpoHH3ai4MM _CGY, noKasaHHafl na 
cf)nr-53(A), M _CGUV. noKaaaHHaq na <^ViT. 
53(B), or ycTpoMCTBa ynpasneHMfl 
HHTBpnon??TopoM 349 (cm. 4)nr.9), AOJi>KHa 6b!Tb 
aHajiomHHbiM o5pa30M 3aAep>KaHa. 

UV_FIFO_IN AaHHbix UV, KoropbiPi noKasan 
na 4)nr.53(r) m 3arpy>KSH b FIFO 358 npuBOA^^T 
K Y_FiFO_lN AaHHbix Y, noKasaHHOMy na 4)Mr, 
53(B), noTOMy mto AannbiB s^pKocTH npoxoA^T 

MBpB3 HHTBpnonflTOp 337, \A 14BBTOBb!S 

KOMnoHeHTb! He HHxepnonHpytoTCPi. Cm^TbieaHne 
AaHHbix UV_F!FO, noKasaHHoe na (pviv. 53(>k), h3 
UV FIFO 358. 3aAep>KHBaBTC« na 4 i4MKna 
ci^HxpoHi/i3ai4Hi^ no othoujbhhkd k cMMTbiBannK) 
AaHHbix Y_ FIFO, noKaaannoMy na ctDi^r.53(B), m 
Y FIFO 356 AHfl psrynnpoBaHM?! sToro 
HecomacoBaHi^H. 3aAep>KKa na nspi^oA MBTbipsx 

14MKnOB CHHXpOHH3ai4HH MB)KAy CjDpOHTOM 

ci^mana B036y>KABHi4f! cMiiTbisaHUJi 
RD_EN_MN_UV B UV FIFO, noKasaHHOM na 
cf)i/ir.53(3), vi ct)poHTOM curHana B036y>KABHH« 
CMMTbiBaHM« RD_EN_MN_„Y b Y FIFO. 
noKaaaHHOM na ct)nr.53 (3) tbm caMbiM 
onoBBti^aeTC?!. PeaynbT^ipytoiAne hotokh 
AaHHbix Y M UV noKaaanw Ha cfjiir. 53(m) m 53(k) 
cooTBeTCTBeHHO. HaMxyAtuafl 
HBcomacoBaHHOCTb Y no otholubhuio k UV 
cocTaBfiyisT 1 uy\m cnHxpoHnsai^vii/i, mto 

f?BjlHBTCJl tbm >KB pBayjIbTaTOM, KOTOpblPi MO>KeT 

6biTb AocTHmyT c aonss cno>KHoPi cucxeMoCi, 

TaKOPi, B KOTOpOM OTHOCMTBilbHblB nonO>KeHMf? 

FIFO \A cxBMbi comacoBaHMfl saAepxKH MOiyT 

M3MBHHTbC?l. 

CilBAyBT OTMBT14Tb, MTO CMHTblBaHUB UV 

FIFO 358 3aAep>KMBaBTCfi na 4 i^HKna 
OMHxpoHnaai^HH, Aa>KB eon\A 3aABp>KKa 
HHTBpnon^^TOpa COCTaBIlRBT, Hanpi/!MBp, 5 
L^HKHOB CHHXpOHHaai^MH. CHBAOBaTBUbHO, MMcno 

i4MKnoB ci^HxpoHnaai^MM 3aAep>J<Kn 
cMMTbiBannH UV FIFO nyMLUB bcbfo 
yoTaHaBnuBaTb na MBTHyK) BsnMHuny hb 
6onbUJe, mbm 3aABp>KKa nHTBpnoiij^Topa. KaK 

Bbipa>KBHHB Ha fiablKB KOMnbfOTBpa C, BCJIH 

3aAep>J<Ka o6o3HaMBHa KaK DLY_RD__UV: 
DLY^RD^UV = (HHT) ((k!HT) INTERP_ DLY + 2). 
2. rAe INTERP_DLY ecTb Mucno qnKnoB 
CMHxpoHMsauMH saABP^KM B MHTepnonjiTope. 

ripaKTMMeCKM MHTepnOJlflTOp MOKBT MMBTb 20 
AHKHOB CHHXpOH^3ai4MM 3aAep>KKM 

(INTERP_DLY=20), Vi j?pKOCTb M qBeTHOCTb 

(l^BBTOBblB KOMnOHBHTbl) HB COmacytOTCf?, ECTb 

MHoro B03M0>KH0CTeC^ AHSi CMBiAeHnyi no 

BpBMSHl^ Ct^manOB fipKOCTM )A I4B6THOCTM 

oTHocMTBJibHo APyf Apy^a. 06biMH0 cumajibi 

KOMHOHBHTa UBBTa OTCTafOT OT CUirHaJia «pKOCTM 

no npMMi/iHB AeMOAy■n^^^^^1 l^bbthoctm. 3Ta 
CHCTewa KapTorpacj:>npoBaHH?? pacTpa MSBJieKasT 
npBi/jwyiABCTBo na aaABpKKH nHTBpnon?iTopa, 
MTo6b! npeoAOJieTb bosmoxhob HecomacoBaHHe 
Y/UV. B cjiyMas cwiaim BHAeocumana 
DLY__RD_UV MOKBT 6biTb ycTaHoensH na 

BBJlMMUHy 3aAep>KKH B KOnHMBCTBB UyiKHOB 
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cMHxpoHnaaqi/i^ or 0 ao 31 npi^ CHMTbiBaHUM UV 
FIFO 358. TaK ksk i^HiepnoJifiTOp apkoctm 337 
MMMaHeHTHO MMesT 3aAep>KKy 20 ij\MKnoB 
cmxponmau^m, m Ka>KAbi£i i^mcn cocTaBJiweT 
nprnwepHO AnmenbHocTb 62 hcsk, cMcreMa 
KaprorpactDnpoBaHMfi pacrpa, KaK oHa onucaHa, 
MO>KeT KoppeicrnpoBaTb b TeneHne ao 1 ,24 mkcsk 
(62 HceK X 20) 3aAep>KKy ^eeroBbix KOMnoHenroB 
OTHOCMTenbHO cHmana wpKocTM. KpoMe Toro, 
cucTewa KapTorpacf)t^poBaHns? pacrpa Moxer 
KoppeKTi/ipoBatb B TeneHne ao 682 HceK (62 
HceK X /31-20/) saAepKKy fipKOcru 
OTHOCMTenbHO cHmanoB i4BeTOBbix 

KOMnoHeHTOB. 3to o6ecneMHBaeT OMewb 
BbicoKyHD creneHb m^Kocm b oTHoiueHnw 

COnpH)KeHMH C BHeiUHMMM aHaJlOfOBblMM 

BMA®ocxeMaMi/i. 

TaK KaK i^HTepnoTifiTop Moxer BBOAi^Tb 
Apyryio saAepKKy b KaHan «pkoctm ^n9\ OKari/i^ 
BMAeoci^rHajia. to >Ke caMoe MOKer 6b!Tb sepHo 
B OTHOLueHnn pacLUnpeHUfl Bi/ifleocumanoB. Owr. 
54(a) M 54(6) noKasbiBaKDT yqacTOK jihhmPI 
CMmanoB 5?pkocth m UBeroBbix KOMnoHeHiOB 
cooTBSTCTBeHHo B MaipuL^e iiornHecKnx 
sneMSHTOB 300. <t>nr.54(a) npeAcraBJifieT 
Bbi6opoMHyK) Tononomjo. cooTBeTCTByKDuuiyK) 
paciunpeHMK) BHAeocumajia. b KoropoPi 
MHTepnoTisRTop 337 cneAyei nocne FIFO 356. 
HviHm UV, BKnK>MaK)iAafi FIFO 358, ocrae™ 
6e3 M3MeHeHMM. B npuwiepe pacuunpeHi^H 
BMAeocumana, noKaaaHHOM Ha cpur. 
55(a)~55(K), npeAnojiaraercH, hto 
HHTepnonaxop i/iweei saAepxcKy 5 l^mkhob 
cnHxpoHHsai^MM. Cuman SOL nycKa/HaMana 
crpoKn, cumaji UV MUX. BXOAHOiii ciAvnan 
noTOKa HpKOCTki Y_IN Ha FIFO 356 \a bxoahom 
curHan noroKa AaHHbix i^BeroBbix KownoHeHTOB 
UV _1N Ha FIFO 358 noKasaHbi na cfDnrypax c 55 
(a) no 55(r) cooTBercTBeHHO. HTo6bi npasi/iJibHO 
BbipoBH^iTb no BpeweHH AaHHbie Y n UV, aanncb 
Y FIFO 356 MO>KeT 6b!Tb 3aAep>KaHa 
(DLY_YUR_Y) u\nu\ MO>KeT 6biTb 3aAep>KaHO 
CMi^TbiBaHHe UV FIFO 358 (DLY_RD_UV). 
3aAep>KKa cHHTbiBaHM?i UV FIFO npneMJiewa b 
3TOM ci/iiyaqHM, noTOMy mto UV FIFO 358 He 
TpeSyer K034>4)HU,neHTOB MHTepnoriHTOpa K h C. 
B pe>KHMe cMam9\ BMAeocuirnajia sani/icb He 
MO>KeT 3aAep>KHBaTbCH, noroMy mto 3to Moxex 

HapytJLIHTb BbipaSHHBaHUe K00(p(pV\U,\AeHTOB (K,C) 
OTHOCliTenbHO MHCtDOpMaUHH CTpo6l4pOBaHHSR 
CUHXpOHMSaLiUM H l/ICnopiMTb HaCTb 5^pKOCTM 

iAHTepnon9\uyivi. npaBunbHaa ycranoBKa b 
OTHomeHUti DLY_YVR_Y, KOTopbit?i 

3aAep>KMBaeT san^cb Y FIFO na 4 u,v\ma 
cnHxpoHM3ai4MM yKasbiBaercR Me>KAy ctDpoHTOwi 
oHrHana B036y>KAeHMSi sanMci^ UV FIFO runa 
WR_EN_MN_UV. noKasaHHOM na (p\Ar.55{R), w 
ctDpoHTOM cumana B036y)KAeHM« sanncn Y FIFO 
Tuna WR_EN_MN_Y, noKasaHHOM na ct)Mr.55(r). 
Ckiman nomMecKoro aneMeHxa d^HXpOHnsai^Mi^ 
_Cg \A BbixoAHoti cMman Y FIFO noKasaHbi Ha 
cjDnr.55(3) M 55(£^) cootBeTCTBeHHO. 
Pe3yjibTHpyK>L4ee epeMeHHoe BbipaBHMBaHwe Y. 
UV noKasano oTHoci^TenbHbiMH nojio>KeHHHMi/i 
noTOKOB AaHHbix Y_UT ]A UV _OUT. noKasaHHbix 
Ha 4>Mr. 55(K) \a 55(m) cooTBejcTBeHHO. 

B03M0>KH0CTb y CMCTOMbl 

KapTorpactDnpoBann?! pacrpa aha KOMneHcai^r/in 
HecornacoBaHHOCTH BHeuuHiix 
^ipKOCTi^/qBerHOCTi^ b pasHoPi wepe 5onbiua?i b 
OTHOLLieHUH pacuJHpeHHfl BHAeoc^imanoB \a 
OKarns^ BHAeocumanoB. 3to OMeHb Ba>KHa5i 
4)yHKi4HSR cMcreMbi KaprorpacjDHpoBaHHf! pacrpa, 
raK KaK ona ycrpaH5^er b huhhh nepeweHHOw 
saAepKKH Ha bxoa© b Kanaji HpKOcrn. Hro5bi 
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npoM3BOAt^rb cornacoBaHiie fipK0CTn/i4BeTH0CTn. 
Bbi6op KOHKperHoi?! rononomn MOKer 6birb 

OCHOBaH Ha MHOKeCTBe pasHbix C|)aKTOpOB, 

BKntOHaioLL^wx APyrwe oco6eHHocTM cxew. 

HHTepnony»4H5i BcnoMoraTenbHoro curnana 
npoMCXOAwr b jimhmm BcnoMorareiibHoro 
cumana 306. Cxeiwa PIP 301 ynpasnf^er 6-rn 
6mtoboPi naM5?Tbio 30h Y, U, V, 8: 1: 1, 
BMAeonaMHTbKD RAM 350 ahh sanoMWHaHHf? 
AaHHbix nocrynaioiAi^x BHAeocMmanoB. 
Bi/iAeonaMJiTb RAM 35 coxpaHfler abo soHbi 
BweoASiHHbix BO MHOKecrse fineeK nawi^irM. 
Ka>KA35? fweJiKa nawyiTi^ coAep>*<Mr Bocsewb 6Mr 
AaHHbix B Ka>KAo£^ BOCbMM6MTOB0i^ 9{^e^^m, r.e. 
OAHa LuecTn6MroBaf? BbiGopKa Y (^ipKocrb) 
(A^icKpeTHsnpoBana na Macrore 640fH) v\ 2 
ocranbHbix .6nra. Stm ABa ocranbHbix 6nTa 
coAep>KaT m^o AaHHbie ObicrpoAei^cTByKDLL^ero 
nepeKHMDMaTen?! (FSW_D AT), nn5o nacrb 
Bbi6opKi/! U \An\A V (AHCKper^tsnpoBana na 
Macrore 80fH)- SHaneHi/ifl FSW_D AT 
yKBSbiBaior, KaKovi ri/in 30Hbi 5bm sani/ican b 
BHAeonaM^Tb RAM. TaK KaK Mweercj? A^e 30Hbi 
AaHHbix, 3arpy>KeHHbix b BHAeonawqTb RAM 350, 
n Bc« BMAeonaM«rb RAM 350 cMHTbiBaercf? bo 
BpeMJi nepnoAa 3aAep>KKM, o6e 30Hbi 
cHMTbiBaiOTCfi BO BpsMfi CKaHMpoBaHMR A^^cnjiefi. 
Cxewia PIP 301 6yAeT onpeAenJiTb, KaKafi 30Ha 
6yAer CHurbiBarbCH \az nawiJirM AnJi 
Busyannsaqnn nepes ncnonbsoBaHwe AaHHbix 
GbicrpoAePicrByioiAero nepeKmoMareiifl. Cxewia 
PIP BcerAa cMwrbiBaer run nporMBonojioxHoPi 
30Hbi. KOTopaji sanMCbiBaercsi ahh ycrpaHeHnyi 
npo5jneMbi paspbisa abudkohmji. Ecni4 J\m 
cMHTbiBaeMot?i 30Hbf npornBonono>KHoro runa 
roMy, KOTopbiPi BM3yanH3MpyeTc^, rorAa Mernafi 
30Ha, 3arpy>KeHHafl b BweonaMf^Tb RAM, 
MHsepri^pyeTcs nyrew crupaHns^ BepxHew cTpoKH 
30Hbi, KorAa 30Ha cMHTbiBaercfl m3 naws^TH. 
PesynbraroM aBnaercH ro, mto He6onbLUoe 
n3o6pa>KeHi/ie coxpaHfier npaBHJibHoe 
nepeccrpoMHoe MepeAOBanne 6e3 paspbisa 

ABH>KeHH?^. 

CxeMa CHHXpOHH3aTOpOB/CMHXpOHH3ai4HH 

320 renepHpyer cumanbi CMHTbiBaHns^, sanncid \a 
B036y>KAeHMf?, Heo6xoAi^Mbie Anfi 
(tyHKUHOHnpoBaHMH FIFO 351, 356 h 358. FIFO 
Ana ocHOBHoro m BcnoMorarenbHoro KananoB 
B036y>KAaH3Tc^j ATifl san^CM AaHHbix b nawarb b 
oTHOiueHMM rex ynacTKOB Ka>KAOi;^ BHAeocrpoKn, 
KOTopafl rpeeyercfi An« nocneAyioiAero 
Ancnnefi. flannbie sanncbisaioTCfl c oAHoro m 
ocHOBHoro njiM BcnoMorarejibHoro KananoB, ho 
He c o6onx, ecHM Heo6xoAHMo o6-beAMHMTb 
AaHHbie M3 Ka>KAoro McroMHUKa na oahoi^ m toC^ 
>Ke BMAsocrpoKe virm BHAeocrpoKax A^cnneji. 
FIFO 354 BcnoMorarenbHoro Kanana 
sanwcbiBaercfi cnHxpoHHO co BcnoMorarenbHbiM 
BMAeocumanoM, ho cm^rbiBaercyi \az naM9{i\A 
ckiHxpoHHo c ocHOBHbiM BweocumanoM. 
KoMnoneHTbi ocHOBHoro BHAeocumaxia 

CMHTblBaHDTCJ? B FIFO 356 H 358 CUHXPOHHO c 

ocHOBHbiM BJ^A^ocumanoM m CMHTbiBaK)rcf? 

naMfirH CUHXpOHHO C OCHOBHbIM 

BHA^ocv^rnanoM. KaK Macro ctDyHKM^fi 
CMnrbisaHUH nepeKJitoMaercfl ryAa h o6parHO 

Me>KAy OCHOBHbIM H BCROMOrareJlbHblM 

KananaMH, 3aBncHr or KOHKpeTHoro 
cneuHanbHoro BbiSpaHHoro 3c$>c|DeKTa. 

renepMpoBaHMe pa3Hbix cnei4MajibHbix 
scjDclDeKroB, raKHX KaK ypesaHHbie no 6oKaM 
H3o6pa>KeH^iH, AocTuraeTCf! nyreM ynpaBfieHUfl 
ynpaBJi^iHDLMUMn cumanaMM B036y>KAeHMfi 
sanMcn M cMnrbiBanufi b orHoaieHm/i Sjiokob 
nawflTM FIFO. npoL\ecc b OTHOuueHMH aroro 
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cJxipMaTa flucnneji noKaaaH Ha dpvir, 7 m 8, B 
cnyMae cpeaaHHbix no 6oKaM BMsyanMSMpyeMbix 
M3o6pa>KeHnfi ynpaBnflK)U4Mf^ cuman 
B036y>KAeHi^jq aanncn (WR_EN_AX) Anfi FIFO 
354 TMna 2048 x 8 BcnoMoraienbHoro KaHana 

S^Bfi^eTCf} aKTMBHbIM B OTHOlUeHm (1/2) •(5/12) 
= 5/12 \An\A npiiMepHO 41% nepi/iOAa aKTMBHoC^ 
cipoKn fli/!cnjief^ (nocrycKopeHne) nnn 67% 
nepnoAa aiai/iBHoPi crpoKki BcnoMorarenbHoro 
Kawajia (npeAycKopeHi/ie), KaK noKaaaHO Ha 
dpfVir.l. 3to cxDOTBeTCTsyeT npuwepno 33% 
ypesbiBaHMH (npmviepHO 76% aKTHBHoro 
H3o6pa>KeHi/i?i) h pactui^peHi^fO nHTepnojiHTopoM 
CMmana b 5/6 paaa b ochobhom BweoKaHane, 
noKaaaHHOM b sepxHei?! Macru c}Dnr.8, 
ynpaBTiFiKDiAHii cwman BosGywennji aanncn 
(WR_EN_MN_Y) 5noKOB naMJiTH 356 358 
Tuna 910 X 8, flsnsReTCH ascrnsHbiM b OTHOiueHnn 
(1/2)»(4/3) = 0.67 \AniA 67% nepnoAa aKTMBHOkJ 
crpoKn monnen, Bto cxJOTBeicTByeT npuwiepHO 
33% ypesbiBaHMW m cooTHOLueHnio OKaTMfi 4/3, 
KOTopoe npoi/!3BOAMTc« Ha Kanane ocHOBHoro 
BMAeocMmana 6noKaMM FIFO 910 x 8. 

B Ka)KAoPi M3 FIFO BMAeoAaHHbie 

6yct)epM30BaHb1 B OTHOUJeHHH CMHTbtBaHU?! B 
KOHKpeTHblP! MOMSHT BpeMBHM. AKTMBHblf^ patoH 

BpeMeHW. TAB A^HHbie Moryr cMMTbiBarbCJi na 
Ka>KAOM FIFO, onpeAenfieTCji Bbi6paHHbiM 
cjDopMaTOM ^\Acnne9\. B np^Mepe noKaaaHHoro 
pe>K{/iMa ki3o6pa>KeHH5R co cpesbiBanneM no 
5oKaM BHAeocuman ocHOBHoro Kanana 
BH3yann3kipyeTcyi na neBoPi nonoBUHe A^^cnnes^ 
]A Bt^Aeocuman BcnoMoraTenbHoro Kanana 
BMayannanpyeic?! na npaBoPi nonoBWHe 
AJ^cnnefl. riponaBoribHbie Hacru cj^opM Bonnbi 
BHAeocMmana flenj^ioTca pasHbtMH b oTHOLueHnn 
ocHOBHoro )A BcnoMorarenbHoro KananoB, KaK 
noKaaano. ynpa&n9\iouj,\AiA CMman B035y>KAeHMfi 
CMMTbiBaHMH (RD_EN_MN) 6rioKOB naMflTH FIFO 
910 X 8 ocHOBHoro Kanana mn9\eTC9i aKTHBHbiw 

B OTHOLLieHMM 50% nepHOAa aKTHBHOPi CXPOKH 

AMcnnea, H&AUiHan c Hanajia aKruBHoro 
BHA^ci/imana cpasy nocne saAHei^ nnouuiaAKH 
rac^Luero i^wnyjibca Bi/iAeocMmana. 
ynpaBfifltouJiM^ cuman B036y>KAeHi/is 
cMUiTbiBaHM« BcnoMorarenbHoro Kanana 
{RD_EN_AX) ^Bn9\eTC9\ aKTHBHbiM a oTHomeHMM 
Apyrux 50% nepi/ioAa aKTMBHOi;^ crpoKH ^iAcnne^, 
HaHMHaf! CO cpeaa cumana RD_ EN_ MN m 
KOHMa« c HaManoM nepeAHeOi nnoiuiaAKM 
racjiiAero nMnyribca BweocMrnana ocHOBHoro 
Kanana. CneAyeT oTMeii^Tb, hto ynpaeriHioLAMe 
cHmanb! B036y>KA©Hi/ifi zarwAOA fieriHioTCJi 

CHHXpOHHbIMM C iAX BXOAHblMk! AaHHbIMM 
COOTBeTCTByKDlAMX FIFO (OCHOBHbie M 

BcnoMoraTenbHbie), lorAa KaK ynpaBiiHKDiUMe 

CUmanbl B036y>KAeH^I5? CMkJTblBaHH5? flBJlfllOTCfl 

cnHxpoHHbiMi^ c BHABocurHanaMi/i ochobhopo 

Kanana. 

0opMaT A^icnnefl, noKaaaHHoro na cp\Ar. 1(d) 
noneaen rew. mo B036y>KAaK)T Asa 
i/i306pa>KeHi/i5^ AByx noMTH nonnbix aon, 
BH3yanH3npyeMbix b cjDopMaTe 6ok-o-6ok. 

flUCnnet^ flBJlflerC?!, B MaCIHOCTH, 3ClDC|)eKTHBHb!M 

\A cooTBercTByer pj}9\ jiy\cune9\ c cooTnoLueni/ieM 
Lut/ipoKoro cpopMara n3o6pa>KeHt/ifl, nanpuwep 
16x9. BoJibLUUHCTBO cMfHanoB NTSC 
npeACTaBJieno b c|)opMaTe 4x3, KoropbiPi, 
kohbmho, ciooTBeTCTByeT 12x9. flsa 
M3o6pa>KeHMfi NTSC c cooTHOiiieHneM cj^opwara 
Ancnneji 4x3 Moryr 6biTb npeACTasneHbi na 
oahom ]a TOM >Ke Anonnee c coornoLueHMeM 
cf)opMaTa mcnne^ 16x9, nn6o nyrewi 
ypesbisaHMfi n3o6pa>KeHMPi na 33%, nn6o nyrewi 
oxaTMJi M3o6pa>KeHnPi na 33% n BBeAeni^fi 
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MCKa>Kenn?i cooTHoiueHMfi ciopoH. B 
3aBi/icMMOCTM OT xenaHkiH nonbsoBaienfi 
cooTHOUieHne cTopon i^3o6pa>Ken!/i;i npn 
ypesbieanuM oTHOcMTexibno HCKa>KeHi45i 

COOTHOLUeHMfi CTOpOH MOKST 6blTb yCTaHOBJieHO 

nK56oe B npeAeJiax or 0% ao 33%. KaK npMwep, 
Asa M3o6pa>KeHMq 6ok-o-6ok Moryr 6biTb 
RpeACTaBJieHbi KaK OKarne na 16,7% m 
cpeaanHbie na 16,7%. 

0yHKi4MOHMpOBaHMe MO>KeT 6blTb ORMCaHO c 

no3i/iUi/iii^ o6u4i^ cooTHOiuennf^ nponopui/ip! 
ycKopeHM5i M cpe3b»iBaHH5i. CpeACTBa 
B^i3yanM3ai4HM Bweockirnang mo)kho CHuraTb 
mhBKiMXmm €X>OTHOiueHMe cfjopMara AMcnnefi 
LunpuHbi K Bbicoxe M:N, mctomhmk nepBoro 
BHAeocHrnana mo>kho cMHiaTb umbioiaum 
cooTHOUJeHne ^opwara A^cnneyi A:B, n 

HCTOMHMK BTOpOrO BMAeOCHmaJia M0>KH0 CMUXaTb 

nMeK3Li4i/iM cooTHOLueHne 4)opMaTa AHcnnefi 
C:D. depBbiH BHAeocMrnan MO>KeT Bbi6opoMHO 
6b!Tb ycKopen na KoacjDctDMmi/ieHT b nepBOM 
Awanasone npuMepno or 1 ao (M/N + A/B) m 
BbiOopoMHO cpeaan no ropnaoHranH na 
K03c|Dcf)m4neHT Bo BTopoM A^^anaaoHB npWMepno 
or 0 AO [(M/N + A/B) - 1]. BiopoPi 
BHASocMrnan Mo>KeT 6biTb BbiOopoMHO ycKopen 
na KoacjDGtDi^HMeHT b iperbeM A^sanaaone 
npMMepno or 1 ao (M/N + C/D) n Bbi6opoMHo 
cpesaH no ropusonTanti na K03ct)<})i4HneHT b 
neiBepTOM AnanasoH npuMSpno or 0 ao [(M/N + 
C/D)-1], 

FopusoHTanbHoe Ai^cnnei^Hoe BpeM?i 
cooTHOLueHMP cpopwaTa A^Jonnefl 16x9 6yAeT 
raKoe xce, KaK aha cooTHoajennfl cfjopwara 
Ancnnef? 4x3, norowy mto o5a viMeiOT 
HOMnnanbnyio AnwHy cipoKM 62.5 MUKpoceKynA. 
CooTBeTCTBenno BHAeoci/iman NTSC AorDKen 
6biTb ycKopen na K03cf)ct)MUi/!eHT 4/3 
npsAoxpaneHMfl npaBi/mbHoro coornoujeHi^f! 

CTOpOH 683 l1CKa>KeHH;i. K03C|)Cj3HL^MenT 4/3 

BbiMuicnen KaK cooTHomeni^e Asyx ctsopMaroB 

AMcnnea: 

4/3 = (16/9)/(4/3) 

riepeivieHHbie HHjepnonfiTopb! McnonbsyKDTCH 
B cooTBercTBHM c oTni/iMMTenbHbiM^! npnanaKaMM 
3Toro nao6pa>KeHkifi An^ ycKopenufi 
BWBOCHmanoB. B npoiunoM 5jioKt/i FIFO c 
paanbiMH HacioraMU cnHxponnaai^HH na BXOAax 
n BbixoAax McnojibaoBanutcb a^^ sbinonHen^fi 
aHanorMMHOiJi cj3yHKi4HH. KaK cpaBneni^e, ecn^ 
ABa ci^rnana NTSC c cooTHOiueHMeM cjDopMaTa 
Ancnnef? 4x3 Bi^ayantiawpyNDTCfi na A^^cnnee c 
cooTHOOienneivi cTopon ^opwara A^cnne?? 4x3. 
Ka>KAoe M3o6pa)KeHne aojdkho 6bfTb i/icKa>Keno 
HRM cpeaano mjim b KOM6i4nat4Mn stux iRBJieni^P! 
na 50%. ycKopenwe no cpaBneni/iK) c 
ycKopeHMSM, Heo6xoAi^MbiM Anfl 
uunpoKDSKpaHHoro npuMeHGHM^. He Tpe6yeTCfl. 

CMOTewa cMHxpoHM3ai4MM 30H 
ycTpaneHi/iJ? KonnnsM^^ yKasarenfi 
CMi^TbiBaHH^i/sani^cM H noAAep>KaHM?i 
LienocTHOCTH HepecoTpoHHoro HepeAosaHi^fi 
noj^CHena 6onee noApoOno b cbs^3m c cjjur. 28 - 
36. npou,eccop i/i3o6pa>KeHM«-B-i43o6pa)KeHvin 
cjDyHKi^i^oHnpyeT TaKUM oSpasoM. mto 
BcnoMorarenbHbie BMAeoA^NHbie 
AMCKpeTi/i3MpyK>TCfi c HacTOTOM cwnxpoHnaaqMH 
640fH. 5jiOKnpoBaHHoi?i b oTHoiueHUki 
KOMnoHeHia ropviaoHTaiibHoPi cnnxpoHnaaHtin 
nocTynaK)umero BcnoMoraTenbnoro 
Bweocurnana. 3to ct)yHKi4t^OHnpoBanHe Aaer 
BoawoKHocTb aarpyjKaib oproroHajibHo 
AWCKpeTnaMpoBaHHbie Aannbie b BHAeonaMJ^ib 
RAM 350. flannbie Aon>Knbi cm/iTbiBarbCH Ma 
BHAeonaM«TM RAM na roPi )Ke nacTOTe 640fH. 
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flaHHbie He Moryr opioroHanbHO 
BM3yanM3MpoBaTbca M3 BMAeonawjiTM RAM 6e3 
MOf2yi(p\Ami\vi\A no npi/iMi/!He acuHxpoHHoPi 
Boo6uJie npwpoAbi mctomhvikob ocHOBHoro \a 
BcnoMorarejibHoro enAeoc^imanoB. MTo6bi 
o6nerMMTb cMHxpoHMsaui^to BcnoMoraiejibHoro 
ci/imana oTHocurenbHO ocHOBHoro cumana. 
crpoMHa?! naMJ?Tb c HesasMCi^MbiMH 

C\AHXpOHV\3aUy[9\MiA KaHaHOB 3an!/lCM M 

CMHTbiBaHi^?? pacnojiaraercH b hmhvih 
BcnoMoraienbHoro ckimana nocne Bbixofla 
B\AReonau9\m RAM 350. 

BoJiee KOHKpeiHO, KaK noKasaHO Ha cjDur 28, 
BbixoAHoPi CHman BmeonaM9\T\A RAM HBiifieTCfl 
BXOAHbiM cumanoM Ha nepeyK) m Asyx saii^enoK 
352A,n 352B, BbixOA VRAM__ OUT mn9^erc9\ 

AaHHblMH B 4-6UiTOBblX 6jiOKax. 

MeTbipex6nTOBbie 3auj,enKM i/icnojibsyiOTCf^ ahs 
peKOM6nHai4HM BcnoMoraienbHoro cumana 
o6paTHO B 8-6nTOBbie 6noK\A AaHHbix. SaiAeriKi^ 
laiOKe cH!4>KaiOT« HacTory c\AHxpoHmauy\v\ 
AaHHbix c 1280fH AO 640fH. 8-6utTOBbte 6nom 
AaHHbix 3anMCbiBaK)TC« b FIFO 354 npi4 ToPi )Ke 
CMHxpoHH3ai4i^M Ha 640fH. Mcnonbsyewot^ A^fi 
Bbi6opK!4 BcnoMoraieiibHbix BHASOAaHHbix An?? 
3arpy3Ki^ b BHAeonaMflTb RAM 350. Paswep 
FIFO 354 cocTaBJi5^eT 2048x8. 8-6nTOBb!e 6noKM 
AaHHbix cMHTbisaioTCf^ m FIFO npn Macrore 
cnHxpoHH3aLj,nt^ monne9i 1024 f h, KOTopaf? 
5noKi4poBaHa b oTHouueHHH KOMnoHenra 
ropusoHianbHoi?! cm HxpoHi/i 33141/1 m ocHOBHoro 
BMAeocwmana. Sra ocHOBHa^ KOHCj^Hf7pa^n«, 
KOTopa« ncnonbsyer MHo>KecTBO crpoMHbix 
ycTpoPiCTB naMfiTH c HesaBi/iCHMbiMii 

CkiHXpOHH3aL4^1HM14 KaHaJlOB CMl^TblBaHUa VI 

sanncM. Aaei B03ivio>KHocTb oproroHanbHO 
Bt^3yanM3npoBaTb AaHHbie. Koropbie 5bmn 
opToroHanbHo At^cKepTUi3i/ipoBaHbi. 8-6i/!TOBbie 
6nom AaHHbix nen9\TC9\ na 6-5i/iTOBb!e Bbt6opKM 
fipKOCTH i/J KOHTpacra UBera AeMOAyn^Topow 
355. Bbi6opKH AaHHbix Moryi saieM 
i/iHTepnonnpoBaTbCfl, ecnn sto Heo6xoAHMo, b 
oTHOuieHMti Tpe6yeMoro cooTHOuueHMfl ctJopwiaTa 
AMcnnefl n sanncbiBaTbCJi KaK BbixoAHwe 
CMmanbi BHAeoAanHbix. 

TaK KaK CMkiTbiBaHMe m sanncb AaHHbix m 
FIFO BcnoMoraienbHoro Kanana flBnf?eTCR 
acMHxpoHHbiM, cyii^ecTByer BosMoxnocTb 
KonnH3nPi yKa3aTen5i cMHTbiBaHHH/3anMCM. 
Konn\A3m yKasaren?! cMHTb!BaHM«/3anMCM Moryr 
npoi/icxoAuiTb B cnyMae, KorAa crapbie AaHHbie 
CMHTbiBaHDTC5R v\3 F!FO AO Toro, KaK HOBbie 

AaHHbie UMBIOT B03M0>KHOCTb 6bITb 

sanncaHHbiMH b FIFO. Konnn3HM yKasarenfi 
cMMTb!BaHMfi/3anncn TaK>Ke npoHCXoA^t b 
cjiyMae, KorAa HOBbie AaHHbie 
nepesanncbiBaKDTCH b naw^^in ao roro. KaK 

crapbie HMeWDT BOSMOXHOCTb 6blTb CHMTaHHblMl/l 

m FIFO. L4ejiocTHOCTb MeTbipexcrpoMHoro 
MepeAOsaHUJi f^onwihia jaKMce 6biTb coxpaHeHa. 

flocraioHHo eonbmafl naumh Aon>KHa 6b{Tb 
Bbi6paHa B nepBOM cnyMae, 4To6bi H36e>KaTb 
KOjruiM3Mi?i yKasarenfl cMHibiBaHPifi/sanutcn b FIFO 
BcnoMorarenbHoro Kanana. fln?i B\A3yanma^)Av\ 
BMAeocMmana c HopwanbHbiM cooTHOiueHneM 
cTopoH cfjopwara A^icnnefi, cpe3aHHoro na 33%, 
BcnoMorarenbHajj FIFO, Koropasi paswepoM 
2048x8. cnoco6Ha santicbiBaTb 5,9 crpoK 
BMAeoAaHHbix, BbmncneHHbix KaK noKa3aHo 
HMMce, FAe N ecTb Mucno pas, m L ecTb An^na 
Ka>KAoPt crpoKn: 

N = (2/3).(0,82>(640) = 350. ocHOBbiBafJCb 
Ha 82%-HOM aKTMBHOM nepMOAB crpoKM, 

L = 2048/350 = 5,9 

OrjiMMi^TenbHbiPi npusnaK n3o6pa>KeHM5=i 
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npusHaer, mto CKopocTM npoi4eccnn 6onbiue 2 
cTpoK/30Ha He BCTpeMaKDTCfi. nosTowy KpwTepuPi 

KOHCTpyKU,l4l/1. KaK 5-CTpOMHOe yCTpOPiCTBO FIFO 

An5i BcnoMoraienbHoro Kanana, MOKer 6biTb 
AocTaroMHbiM npeAOTBpau^eHMJ? Konnnsn^ 
yKasarena cMHTbiBaHi/t^^/sanMcn. 

SKcnnyaTai^MK) naMfirn FIFO 
BcnoMorarenbHoro Kanana mo>kho njiani^poBaTb 
KaK noKasano na ct)nr. 29. BnoK-cxeMa 
ynpoiAeHHoi;^ u^enw, o6pa30BaHHoPi rpurrepaMn 
D-Twna renepi^poBaHMsi 3aAep>KKH crpoK 
(Z "'^) \A nwinyjibCOB ycTaHOBneHMS hcxoahopo 
cocTO«HM5? Ann ynpaBneHUH 3an^cbK) \^ 
CMMTbiBaHneM B FIFO 354 b jimhmh 
BcnoMorarenbHoro ci/irHana noKasana na 4)uir 
30. B Hanane hoboPI soHbi ochobhofo cumana 
yKasareJib sani^cut ycTanasnMBaeTCfi b ncxoAHoe 
nonoKeHMe na nycK FIFO. 3tot MMnyjibC 
yciaHOBfieHMfi b ncxoAHoe nonoKenne, 
o6o3HaMeHHbiPi WR__RST_AX. f^BfiHeic?! 
KOM6nHauMepi D__ SYNC_MN Bbi6paHHbix 
H_SYNC__AX. UnaMS roBop?^, WR„RST_AX 
nponcxoA^iT T\\>\A nepBOM nivinynbce 
ropwaoHTanbHoPi cMHxpoHHsaunvi 
BcnoMorarejibHoro BHAeocumana, KOiopbi^ 
npoutcxoAt^T nocne HMnynbca BeprnKanbHOui 
CMHxpoHvi3ai4kin ocHOBHoro ci/imana. flse 
ropM30HTanbHbie crpoKi^ ocHOBHoro cHmana 
nocne yKaaarenj? cHUTbisaHnsi ycTBHaBnuBaKDTCj? 
B ncxoAHoe nono>KeHne b oTHOUjeHnn nycKa 
FIFO 354. 3tot Mwnynbc ycraHOBnenn^^ b 
MCXOAHoe nono>KeHne oOosHaMen RD_RST_AX. 
l/lHaMB roBopfl, RD_RST_AX npoMcxoAi^T npn 
TpexbeM HMnynbce ropn30HTanbHoCi 
cnHxpoHMsauiUM ocHOBHoro cwimana t^nn, roBopa 
no ApyroMy, npti eropoM i^winynbce 

r0pM30HTaJlbH0Pi Cl4HXpOHH3a!4l/H/l OCHOBHOrO 

cumana, KoropbiC^ nponcxoAMT nocne Mwnynbca 
WR_RST_AX. 

TaK KaK ocHOBHOM M BcnoMoraTenbHbi^i 
cnmanbi flBnflK)TCfl acuHxpoHHbiMM, ecTb 

HeKOTOpaS HeaCHOCTb B OTHOlUeHMH TOMHOCTM. 

TAe ecTb yKasarenb sanncM. KorAa yKasaienb 
CMHTbiBaHHfi ycraHOBnen b ncxoAHoe 
nono>KeHne. l/l3BecTHO, mto yKasarenb 3anMCM 
seAer yKasaienb cMHibiBaHHR nocpeACiBOM no 
KpaPiHeCa Mepe AByx cropoH. OAHaKO ecni/i 
MacTora ropMsoHranbHOH cnHxpoHt^3aL\Mi/i 
BcnoMorarenbHoro Kanana Bbiiue, new MacTora 
ropi^30HTanbHoi?i c^iHxpoHH3aL\nn ocHOBHoro 
Kanana, lorAa yKasarenb sanvicn npoABuneTCH 
3a MapKep 2 crpoK, KaK noKasano. HwenHO 
6naroAap$=i sTOwy KonnMSi/s?} yKaaaienePi 
ycTpans^ercs^ b oTHOUJeni^^t ecex cHrnanoB co 
CKopocTbHD npeLi,ecci^n Menbiue 2 cTpoKki/sona. 
FIFO 354 BcnoMoraTenbHoro Kanana pasAenena 
Ha 5 oTpesKOB crpoKH nocpeACTBOM 

COOTBeTCTBBHHO XpOHUpOBaHHblX CHfHanOB 

ycraHOBKM b ^cxoAHoe nonoKen^e cMMTbiBaHi45^ 
M sanncM. B aroPi cxeMe yKasarenw cMwiTbisaHHy^ 
ycraHOBneHbi b ncxoAHoe nono>KeHMe b nanane 
Ka>KAoi?i Bi^3yanM3MpyeMoPi soHbi no KpaPiHePI 
Mepe B 2 orpoKax na paccTOJiHMM Apyr or APyra. 

Ecni/i FIFO He 6bina 6bi admho^ nonnbix 5 
crpoK, cMcrewa woma 6bi noKepTBosaTb 
paccTOHHweM nawifiTM or yKasaren^ aanncn ao 
yKasaren^ cMi^TbisaH^?!- 3to othocmtcji k 
cnynaKD pa3Hbix pe)KMMOB oKari^fl, nanpuMep 
OKarnyi 16%: 

16% OKaTMjR: N = (5/6)»(0.82>640 = 437 

L = 2048/5,437 = 4,7 

B 3THX cnynanx FIFO noKasbiBaer Ani/tny 
Menee 5 cipoK. flpi/i oKarnn 16% cjDaKTunecKaH 
Angina FIFO cocraBnyieT 4J crpoK. 
Ko3ct)cf)MHneHT (0,8) b ypasneHHH N oKatHfi 33% 
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oTpa>KaeT onepai^noHHoe orpaHMMenne MMna 
CPIP, 

TaK KaK McxoAHbie ycraHOBKM aanncM i/i 
cMHTbiBaHi/!5i FIFO pasHeceHbi Apyr or Apyra 
MUHnwyM Ha ABe crpom aKTHBHoro 
Bweocumana, >KepTBa scerAa no nyri/i 
npeAOCTaBneHM« bo3mo>khocth yKaaaieriK) 
cHUTbiBBHt^f! c6jiH3MTbC5i c yKasaieneM sanncn. 
Kpowe Toro. TOJibKO 80% BweocTpoKM 
CMnraeTca aKTHBHbiw, noioMy mto npoueccop 
M3o6pa>KeHHH-B-M3o6pa>K:eHMH He cnoco6eH 
sanoMHHaib eojibijue 512 BweoBbiGopoK b 
BMAeonaMaTi/i RAM 350. npaKrunecKi^ sto raiOKe 
o6ecneMHBaeT xopoiuyKD aKxi^BHyK) 

BHAeocrpoKy. B 3t\ax cnynafix cKopocTb 
npei^eccuM npi/iHocMTCfl b >KepTBy pp9] 6onee 
B\ApyiMoro cof\ep'>Kah\\A9{ n3o6pa>KeHM;^. 
flonoriHUTeribHo npoi^cxoAUT 6onbLuee 
MCKa>KeHne bo BcnoMorarenbHOM BMAeocHmane. 
B HawxyALueM cnysae MO>KeT AonycKaibCfl 
npeij^eccMfi ao oahoPI crpoK^ na 30Hy Mewy 
MCTOMHMKaMM ocHOBHoro M BcnoMoraxenbHoro 
BMAeocMmajnoB. 3to raioKe 6onee, mbm 
Heo6xoAHMO Ana 6ojibLUHHCTBa 

BMAeOMCTOMHtlKOB, M AOnyCK CKOpOCTH 

npeuieccMM npi/iHOCMTca b >KepTBy b pe>KMMax 

3THX CpeACTB, KOTOpbie CMHTaK)TC?1 HanMSHee 

ncnojibsyeMbiMH. 

TaK KaK yciaHOBKi^ MCXOAHoro nonoTKenm 
aanncM m CHMTbisaHM?? FIFO pasneceHbi APyr or 
Apyra MMHMMyM na abs crpoKM aKTi^BHoro 
BWAeocMmana KOMnpoMMcc BcerAa ma®t no nyrw 
npeAocraBneHMfi bo3mo>khocth yKasaTenio 
cMiiTbiBaHUH c yKa3aTeneM aanwcu. Kpowe Toro, 
TOfibKO 8% BMAeocrpoKi^ CHMTaercH aKi^isHbiM, 
noTQMy mto npoL^eccop 

M3o6pa>KeHviH'-B-n3o6pa)KeHHH He cnoco6eH 
sanoMUHarb 6onbLue 512 BHAeoBbi6opoK b 
BHASonaMJ^Tt^ RAM 360. flpaKTHMecKt^ 3to raK>Ke 
o6ecneMHBaeT xopoiuyio aKTHBHyfo 

BHAeocrpoKy. B stmx cnyMaax cKopocTb 
npeiJ^eccnH npi^HOCi/ircH b >KepTBy b nonb3y 
6oJiee BMAt^Moro coAep>i<aHHH n3o6pa>KeHH5i. 
flonoriHUTenbHO npoMcxoAHi 6ortbiuee 
ncKa>KeHne bo BonoMoraxejibHOM BHAeocHmane. 
B HanxyALueM cnyMae MOKer AonycKarbc?! 
npeMBccMJi ao oahom orpoKn na 30Hy Me>KAy 
MCTOMHi^KaMU ocHOBHOfo vi BcnoMoraienbHoro 
BHABOCMmanoB. 3to TaK>Ke 6onee, mbm 
Heo6xoAMMbie Ana 6ojibiukiHCTBa 

BblAeOMCTOMHMKOB, VI AOnyCK CKOpOCTH 

npeueccMi/i npMHOCUiTCH b >KepTBy b pe>KMMax 
3TMX cpeACTB, KOTopbie oMMTaKDJc?? Hai^MeHes 
idcnonbsyeMbiMH. 

flpyrafi npo6neMa, B03HMKaK)LU,a?^ H3 
acMHxpoHHoro CMMTbiBaHMJi n aani/iCM FIFO, b 
TOM, MTo6bi noAAep>K'^BaTb u^enocTHOCTb 
MspeccTpoMHoro MepeAOBaHMf! BHAeocwrHana 
BcnoMoraTejibHoro Kanana. TaK KaK AMcnnei:^ 
6jioKMpoBaH B OTHOLueHMM BHAeocMfHaiia 
ocHOBHoro Kanana, rm TBKyiAePi aoHbi, 
noAne>KaL!4eM BH3yan^!3ai4MM, T.e. sepXHefi nnn 

HH>KHeV1 30Hbl. 6yAeT OnpeABJlHTbCfl OCHOBHbIM 

ci/imanoM. Tun aoHbi, Koxopa?? 3arpy>KeHa b 
BMAeonaMflTb RAM 350 ' n roiOBa 
CMHTbiBaHMfi B HaHane aoHbi ocHOBHoro Kanana, 
Mo>KeT 6biTb laKoPi >Ke iahia hb TaKoi?i Ke, KaK mn 

BM3yanH3HpOBaHHOW 30Hbl. MOKBT 6blTb 
He06X0AHMb!M l/!3MBHHTb TUP BCnOMOraTBrfbHOp! 

30Hbi, 3arpy>KBHHoPi b BHABonaMf^Tb RAM 350 
AHfi comacoeaH^ji bb c p,\AcnneeM ocHOBHoro 
Kanana 

npOL\eCCOp H305pa>KBHMfl-B-H306pa>KBHHM 

320 M MaTpnua nomMecKMX ansMBHTOB 300 

npOM3BOA51T KBaHTOBaHUe 262 » 5 SOH CTpOKH 



10 



16 



20 



25 



30 



35 



40 



45 



50 



55 



60 



c^imana NTSC b 263 crpoHHbix BepxHUX 30h 

(l/IHOrAa HMBHyBMblX HBMBTHblMH SGHaMU) M 262 
CTpOMHblX HM>KHHX 30H (l/IHOrAa UMBHyBMbiX 
HBTHblMM 30HaMii). 3T0 o6j^3aHO CjDaKTy, MTO 
KOMnOHBHT BBpTHKailbHOpI Cl^HXpOHM3ai4WH 

AncKpeTMSnpyeTCfi c noMotAbND nMnynbcoB, 
npeACTaBn??K5iAnx KOMnoneHT ropnaoHTanbHoPi 
cMHxpoHMsaLj^WM. 3to unnfocTpMpyeTCf? cxewot^ 
Ha ct>Mr. 31. l/iHAMKaTop Tuna BepxHePi/Hui>KHeP! 
30Hbi HMeeT SHaMBHi^e 1 Ans BepxHux 3oh h 
sHaMBHue 0 Anfi hi^>khmx 30h. BepxHUB soHbi 
BKnH3MaK)T B ce6^ HeMBTHbie CTpoKH c 1 no 263. 

HmJKHMB 30Hbl BKnKDMaK>T B Ce6fl HBTHbie CTpOKH 

CO 2 no 262. Ha cjDnr. 32 HHAMKaTop nepsoro 
Tuna 30H U/L MAIN SIGNAL npeACTaan^eT Tun 
30Hb! ocHOBHoro BMAeoKaHajia, Cuman HSYNC_. 
AX npBACTaBiifiBT KownoHBHTbi ropvisoHTajibHOi:^ 

CUHXpOHl^Sai^MM B OTHOLUBHUW Ka)KAO£^ CTpOKM 

BcnoMoraTenbHoro Kanana. 

HHAi^Karop inna aoHbi U/L (A) npsACTaBn^BT 
Ti/in 30Hbt, aarpyxBHHbiPi e snA^onaM^Tb RAM 
350, eciiH 6b! Ka>KAaH CTpoKa BonoMoraTBHbHoro 
Kanana 6bina 6bi sanncana "nopManbno". 
HcnonbsyBMbiPt 3ASCb Tepwun nopivianbHo 

yKaSblBaBT, HTO HBMBTHblB CTpOKPI 1-263 

sanwcbiBaHDTCf? b BweonaMHTb RAM 350, KorAa 
BBpxH?}?^ 30Ha npuHHxa n AeKOAnpoBana. 
t/lHAi^KaTop Tuna sonbi U/L (B) npeAcraens^ex run 
30Hbi. 3arpy>KBHHOi?i B BHABonaivi5iTb RAM 350, 
ecnw nepBaji cTpoKa sepxHeii soHbi ne aanncana 
B BHAeonaMflTb RAM 350 bo bpbm;? npHBMa 
BepxHBi^ 30Hb!. Bmbcto gtofo nBpsa^i CTpOKa 
4)aKTHMecKM pacnonaraeTCfl na nocneAHew 
orpoKe (Howiep 262) hidkhbPI aoHbi. 3to 

3C|3(J)eKTHBHO HHBepTHpyST TUP 30Hbl, TaK KaK 

CTpoKa 2 6yAeT nepBoPi BMsyannanpyeMOi^ 

CTpOKOPi SA CTpOKa 3 SyA^T BTOpOM 

BH3yann3i^pyeMOi^ CTpoKoC^ b KaAP©- ripuHS^iTafl 
BepxH«« 30Ha renepb craHOBHTCP HuxHeii sohoJi 
M HaoGopoT. l/lHAMKaTop Twna 30Hbi U/L (C) 
npeACTaenseT Tun aoHbi. 3arpy>KeHHoi^ b 
BMABonaMJiTb RAM 350, ecnw nocneAHSfi crpoKa 
BBpxHSM 30Hb! Ao6aBneHa b BHAeonaM5?Tb RAM 

350 BO BpBMfl npMBMa HM>KHei^ 30Hb!. 3to 
3Ct3Ct)BKri/iBHO HHBBpTHpyBT Ti^n 30nbl, TaK KaK 

cxpoKa 263 6yABT nepBoPi BH3yani/i3MpOBaHHof^ 

CTpOKOCi i/1 CTpOKa 1 5yABT BTOpO^^ 

BusyannawpyeMOM cxpoKoii. 

CnO>KBHW6 \A BblMUXaHUe CTpOK B pBKHMBX B 

^ C ns yxyALuaex H3o6pa>KBHH?i 
BcnoMoraTBnbHoro Kanana. noTOwy mto st^i 
CTpoKH nponcxoA^T BO BpeMfi BepTHKanbHoro 
o6paTHoro xoAa nnn saxoAa passepTKi^ 3a 
none3HyHD nnoLAaAb oKpana. Fiop^iAOK 
BM3yani^3^pyBMbix CTpoK noKaaan na cj^nr. 34. 
TAB cnnoLUHbie jnnHHH npBACTasnsiNDT cTpoKn 
sepxHeC^ aoHbi vi nynKTi/ipHbiB nnHMM 
npeACTaBnPK)T crpoKH HHXHefi soHbi. 

KorAa npoMcxoAi^T npBuaccj^H cumanoB 
ocHOBHoro \A BcnoMoraTenbHoro KananoB. U/L 
MAIN SIGNAL 6yAeT cABuraTbCfl bjibbo mjtim 

BRpaSO OTHOCMTenbHO HHAliKaTOpOB TMna 30Hb! 

BcnoMoraTenbHoro KaHana U/L (A.B.C). B 
nojio>KeHMH, noKaaaHHOM na ct)Mrype, A^HMbie 
Aon>KHbt sanwcbiBaTbCJi b BkiAeonawiJiTb RAM 
350, Mcnonb3y5i pe)KviM A. noTOMy mto 
psLuaKDU^aa KpoMKa HaxoAHTCf? b aone A. Pemm 

A HBnHBTCf? COOTBBTCTByKJlAHM. POTOMy MTO 

KorAa npoHBccop n3o6pa>KeHMH-B-M3o6pa>KeHMi/i 

npHHHWaBT KOWnOHBHT BepTMKaJIbHOi^ 

cnHxpoHH3ai4HH, on 6yABT 3anMCbiBaTb tot >Ke 
caMbiPi TMn 30Hbi b BHABonaM^Tb RAM 350, KaK 

3TO nOTpB6yBTCH AV1CnneK3. MT06bl CMHTblSaTb H3 

BHAeonaM?iTM RAM 350, naMkinafi c VSYNC_MN 

(KOMHOHBHT BSpTMKanbHOPi ClIHXpOHMSaHMH 
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ocHOBHoro Kanana). TaK ksk upomxomT 
npeueccMfl curHanoB, pe>KMM 6yAeT i^aweHflTbca 

B CX)OTBeTCTBMH C MX OTHOCMTenbHbIMM 

nono>KeHMf)MM. flePicTBMTenbHbie peyK^uu 
noKaaaHb*! rpac|DHHecKM Bsepxy (pvw. 32 m b 
Ta6n\Ai\e Ha cjDuir. 33. HMeer wiecTO nepeKpbiTi/ie 
(HanoKewkie) Me>KAy peKniviaMM B w C, laK KaK b 
xeneHne 6onbiunHCTBa BpewieHM, Korfla pe>KMM B 
mn9\eTC9\ Ae^^oTBMrenbHbiM, pe)mM C raioKS 
SBiifieTCf^ Ae^cTBi^renbHbiM, m Hao6opoT. 3to 
BepHo B oTHOUjeHnn Bcex Kpowe AByx crpoK m 
cipoK 262. nio6ot^ m pe>Ki4MOB B m C mokbt 
i^cnonbsosaTbCfl, KorAa AeCicTBUxenbHbi o6a. 

BnoK-cxeMa ueni/i 700 An?? noAAepxaHU?! 
L^enocTHOcTM MepeccTpoMHoro MepeAosaHHf? 
comacHO aiOMy eapv^aHry peaniisaqnH 
M3o5peTeHHH noKaaaHa Ha dp\Ar. p,P 36. 
BbixoAHbie cHmanbi cxewbi 700 f^Bnj?HDTC?? 
ynpaBnfiK)U4HMH cumariaMU ycranoBKn b 
MCXOAHoe nojioKeHt/ie sanMcn h cMHTbieaHMsi Ansi 
BMAeonawfiTM RAM 350. FiFO 354 b nnHkin 
BcnoMorarenbHoro cumana iA FIFO 356 8 jimhhh 
ocHOBHoro cj^mana. KaK noKaaano na cjDi/jr 28. 
Tun aoHbi ocHOBHoro si/iAeoci/irHana 
onpeAenflercfl napbi cHmanoB VSYNC__ MN 
M HSYNC_MN. Tun aoHbt BcnoMoraTexibHoro 
BMAeoci/irHana onpeAeii^eTCfi m 
cxx)TBeTCTByK)U4ePI napbi cwrHanoB VSYNC-AX m 
HSYNC-AX Ka>KAafl napa cwrHanoB HMeer 
saAaHHoe cpaaoBoe oTHOiueHne, Koropoe 
ycraHaBJii^BaeTca b Marpnue normecmx 
sneMeHTOB. 3to oTHomeHMe noKaaano Ha 4)nr. 
35(a) - 35(B), KOTopoe npuweHfieTCfl k o6ekiM 
napaw curHanoB. B Ka>KAOM cnynae HSYNC 
9\Bn9{eTC9\ npfiMoyrojibHbiM ^?Mnyjibcx3M, 0poHT 
KOToporo cooTBeTCTsyeT naMany 

ropnaoHjanbHoPi crpoKH npi/iHWiviaeMoro 
ci^mana. B Ka>KAOM cnyHae VSYNC iambbt 

TOilbKO OAHH CjDpOHT Ha 30Hy. KOTOpblPS 

cooTBeTCTByer naMany Bepii/iKaiibHOM aoHbi 
npi/tHMMaeworo cumana. OrHoiiieHHe Me>KAy 
(ppomauv\ cooTBeTCTByfoiAMX nap cumanoB 
npoBep^iercf? cxeMoP^ 700 pp9\ onpeAenenn;?, 
KaKa« CTapy\^, ecriH ecib, Heo6xoAHMa pp9\ 
comacoBaHMfl runa aoHbi BcnoMorareiibHoro 
cumana c tmoom aoHbi ocHOBHoro cv^rnana. 
MTo6b! npeAOTBparnTb ABycMbicneHHocib, 
nepeAHne cppoHtbi ochobhoi^ napbi curHanoB 
HHKorAa He pacnonaraK)Tc« 6nM>Ke, Mew 1/8 
nepnoAa ropnaoHraJibHoPi crpom. riepeAHne 
c|DpoHTbi BcnoMoraTenbHoJ:^ napbi cumanoB 
HMKorAa He pacnoxiarajoTCJi 6nn>Ke. new 1/10 
nepnoAa ropnaoHTanbHoPi crpoKn. 3to 
npeAOTBpaiAaeT Apo>KaHMe (HeycToJ^MMByio 
CMHxpoHnaaMi/iK)) nepeAHMX cJdpohtom 
OTHOcnTBJibHo Apyr Apyra. 3to oTHOUJeHMe 
o6ecneMMBaeTCF! cxewaMU cnHxpoHiiaau^HW b 
Maxpnue norM4ecKi4X sneMeHTOB. 

napa ocHOBHbix cwmanoB VSYNC_MN vi 
HSYNC_MN mn9\\oro9\ BXOAHbiMH na cxewy 702 
nepBoro runa aoH, Koropaa coAepKm Tpnrrepbi 
D-Tuna. B oahom cnyMae HSYNC__ MN 
Bbi5npaeTCP nocpeACTBOM VSYNC_MN, r.e. 

VSYNC_MN HBrURBTCH CMHXpOH^ai^pyiOLAl^M 

BXOAHbiM ci/imanoM. BbixoA aroro rpHrrepa 
npeACTaBn5ieT coSoPi nHA^Karop 
BepxHeM/HVDKHePi soHbi UL_MN ahji masHoro 
cumana, Koropbifi moxbt 6b!Tb nomMecKUM HI 
AHfi Ti/ina sepXHePi aoHbi \a nori/mecKUM LO Anfi 
TMna HM>KHePi aoHbL xotb aro nponasonbHo. B 
ApyroM cnyMae VSYNC__MN BbiGi^paerca 
nocpeACTBOM HSYNC__MN. nweHHO KaK b 
rpurrepe 852, noflCHOHHOM b OB^ai^ c cfDi/jr. 30. 
3to o6ecneMMBaeT SbixoA Vh, KoropbiPt 
9{Bns^ero9{ BeprnKanbio, cnHxpoHnanposaHHofi c 
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ropMSOHTanbfO. 

napa BcnoMorarenbHbix ci/imanoB VSYNC___ 
AX \A HSYNC_AX SRenHerc?! BXOAHbiMM 
cuimanaMi^ na cxewy 710 nepBoro runa aoH, 
KOTopafi raKMce coabpkmt Asa rpurrepa D-rnna. 
B OAHOM cnyMae HSYNC_AX BbiOnpaeTcyi 
nocpeACTBOM VSYNC^AX, T.e. VSYNC_ AX 

J^BJIfieTCfl CMHXpOHH3l^pyiOU4V1M BXOAHbiM 

cumanoM. BbixoA Tpurrepa npeACTaBnfier 
co6oM MHAMKaTop BepxHew/HkDKHeM aoHbi UL_ AZ 
AOJ^ BcnoMoraTeiibHoro cwmana, KOTopbii?i 
Ma>KeT 6b!Tb nornMecKMM HI ahji Twna sepxneP^ 
aoHbt M nornHecKMM LO aha Tuna HWKHePi aoHbi, 
xoTfl 3TO yienyieTCf? npoMasojibHbiM. B APyroM 
cnyMae VSYNC__AX Bbi6npaeTCf? nocpeACTBOM 
HSYNC__ /\X. i^MeHHO KaK b Tpvirrepe 852. 
noJicHeHHOM B CB«3i/i c <^\AX . 30. 3to 
o6ecneMHBaeT bwxoa Vh, KOTopbiPi HsnfieTca 

BepTMKanbKDO, CUHXpOHManpOBaHHQpl c 

ropM30HTanbio. 

OnpeAeneHne Tuna aoHbi b OTHOiueHHM 
o6okix cumanoB noKaaano na 4)nr. 35(a)-35(B). 
Ecnn nofiBneHne naMana KpoMKi/i aoHbi 
npoMCXOAt^T B nepBOM nonoBune nepnoAa 
ropwaoHTanbHoPi ctpokm, KaK na cjDHr. 35(6), 
aoHa 9BS\9i&-xo9K TunoM Hi^>KHePi aoHbi. Ecnn 
no5RBneHMe naMana kpomkh aoHbi npouicxoA^T bo 
BTopoPi nonoBune nep^oAa ropnaoHTanbHoP^ 
cTpoKi4, KaK Ha ct5Mr. 35(b), aoHbi ^^snfieTcy^ 
TwnoM sepxHeK soHbi. 

Vh AHfi ocHOBHoro ci/!mana HSYNC__MN 
fiBnfiKDTCft BxoAHbiMH cwmanaMi^ na cxeMbt 
3aAep>KKH 704, 706 \A 708, KOTopbie 
o5ecneMHBaK)T aaAep>KKi/i nepi^OAa 

ropuiaoHTanbHOM CTpoKH aha o6ecneMeHi45! 
npaBunbHoro cpaaoBoro oTHomeHUfl BbixoAHbix 
cumanoB. WR_ RST__ FIFO„MN, 
RD_RST__F!FO_MN M RD__RST_FIFO„AX. 
Onepai4Mfl 3aAep>K:KH, KOTopafi mokbt 6biTb 
peannaoBaHa rp^trrepawn D-T^na, ananornMHa 
cxewe, noKaaaHHoPi Ha cjDnr. 30. 3aAep>KKa b 
BHAs AByx-Tpex nepi^oAOB ropt^aoHTaobHoi^ 
cTpoKi^ o6ecneMiiBaeTc« Me>KAy yKaaaTensiMii 
sanvtcn Vi CHi^TbieaHM^. 

HHAHKaTop Tuna BepxHei?i/Hi/i>KHePj aoHbi 
UL_MN cooTBeTCTByeT U/L MAIN SIGNAL. 
noKaaaHHowy BBepxy cj^nr. 32, m fisn^ieTCfi 
OAHMM BXOAHbiM cwmanoM Ha KOMnapaTop 
ULSEL 714. OcTanbHbie BXOAHbie cMmanbi na 
KOwnapaTop 714 noAaioTC?? renepaTopoM TecToe 
UL_AX 712. FenepaTop TecTOs 712 hmbbt 
kiHAi^KaTOp aoHbi UL_AX KaK bxoahoPi cuman, a 
TaKKe HSYNC_AX KaK CMHxpoH^anpyioiAt^Pi 
BXOAHOM cuman. FenepaTop TecTOB 712 
renepupyeT cumanbi U/L (A), U/L (B) U/L 
(C), noKaaaHHbie BHuay c^vir. 16. 

COOTBeTCTByJOlAHe TpeW B03M0>KHblM pe>KMMaM 

A, B H C. Ka>KAbiPi MS cMmanoB U/L (A), U/L 
(B) Vi U/L (C) cpaBHUBaeTCfl c UL_MN bo Bpewfi 
peiiJaKDiAero cf)poHTa U/L_ MN, TaK>Ke 
noKaaaHHOM na c|>nr. 32. Ecnn UL_MN 
cornacyeTCfi c U/L (A), TMnbi aoHbi 
comacyKDTCfi, n ne Tpe6yeTC5? npeAnpnni/iMaTb 
Aei^cTBM« noAAepxaHHJi qenocTHocTM 

MepeccTpOMHoro MepeAOBaHM^i. Bonn UL_MN 
comacyeTcsi c U/L (B), T^nbi aoH hb 
comacyioTGH. HeoOxoAHMa 3aABp>KKa aantiCH 

BepXHBM aOHbl Ha OAHy CTpOKy, MTOGbl 

noAa^P>KMBaTb qenocTHOCTb MspeccTpoMHoPi 
paaBepTKH. Ecnn UL_MN comacyeTCfl c U/L (C), 
Tunb! aoH HB comacyKDTCH. Heo6xoAHMO 
npoABUHyTb aani^cb Hut>KHBPt aoHbi na oAny 

CTpOKy, MT06bl nOAABp>K^1BaTb l^BnOCTHOCTb 

HepeccrpoHHOM paseepTKi^. 

PeaynbTaTbl 3TOrO CpaBHBHI/lfl HBnHKDTC51 
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BXOAOM Ha cxewy cejieicropa RST__AX_SEL 718. 
flpyrmviti exoAawi/i JisnflKDTCH rpvi cumana 
BepTHKanbHOM CMHxpoHM3ai4iiM RST_A, RST_B iA 
RSTC, reHepMpyewbie reHeparopoM 
RST_AX_GEN 716. Tpn cumana eepTHKanbHoei 
cnHxpoHnaauMM RST_A, RST_B n RST_C 
i/iMetoT pasHbie cj^aab! oTHOcnTenbHO Apyr APyra 

AHH BbinOflHeHklJl KOppeKTMpyKDLAerO ^&\AGTB\A9i 

iAnv\ HeBbinoriHeHMf! KoppeKTupyHDii^ero 

P,e\ACTB\A9\, MT06bl nomepMmBTh L^enOCTHOCTb 

MepeccTpoMHo^i pazseprm comacHO BbixoAy 
KOMnaparopa 714. CxeMa saAepKKM 722 
noBTopHo ci/!HxpoHH3npyeT BbiSpaHHbiPl c^man 
BeprnKanbHoPi cnHxpoHi^3ai4nn co BxoAHbiM 
BcnoMorarenbHbiM BtiAeocumanoM pji9\ 
reHepkiposaHU?! WR_RST__VRAM_AX. CxeMa 
3aAep>KKH 720 BbinonH^er ananorMMHyHD 
cpyHKi\uMo B OTHOLueHUH reHepiApoBBHm 
RD_RST_VRAM„AX \A WR_RST_FIFO_AX. KaK 
BMAHO Ha cjDHr. 32, pe>KHivibi B m C- 
nepeKpbiBaHDTCSR SojibmyKD nacTb speMeHM. 
0aKTHMeCKP1 TOJIbKO ABa 1/13 Ka>KAbix 525 
cpaBHBHm noTpeCyfOT TonbKO oamh m3 pexMMOB 
B \AniA C» a He o6a. Kownaparop 714 mokbt 
6biTb BbinofiHeH. MTo6bi 6jiaronpM«TCTBOBaTb 
pe>KMMy C no cpaBHennK) c pe)KviMOM B, KorAa 
o5a pemAMa fisn^KDTCfi Aef^cTBWTenbHbiMM. 3tot 

BblGop MO>KeT 6bITb npOHaBOJIbHblM \An\A 
OCHOBaHHOM Ha APyr>1X OCXD6eHHOCTflX cxeMbi. 

CxeMa 111, noKaaaHHan na <p\Ar. 4(6), 
noKasbiBaer, KaK cxewia 1 1 , noKasaHHafi na cf)i4r. 
4(a), MO>KeT 6biTb MOA^JctnuMpoBaHa, MTo6bi 
coAepKaib cucreiwy >KMAKOKpMCTannkmecKoro 
Ancnnefi (LCD). Cnoco6bi KapTorpact)i/ipoBaHHH 
pacipa, ncnojibaysMbie b o6pa6oTKe i4^4)poBbix 
cumanoB, no^icHeHHbie noApo6HO Bbiiue, TaK>Ke 
cooTBSTCTByiOT AH?! cMCTeMbi ^\Acnne9^ Ha 
)K\Ap,mx Kpucrannax. Kapra sneweHTOB 
H3o6pa>KeHi^5^, reHepupyewafl renepaTopoM 
aApecoB MaTpni4b! LCD 113. ocHOBana Ha 
i4nci3poBOM MynbTHnneKcwpOBaHHOM BbixoA© 
MarpuL^bi nomMBCKi/ix aneweHTOB Y_MX, U_MX 
n V_ MX. rsHepaTOp aApecx)B MarpuL^bi LCD 
113 B036y>KAaeT cpeACTBO 

>KMAKOKpHCTajiJiMMecKoro J2yicnne9i 115. 

yMeHbuiBHue \An\A oKarne A^HHbix h 
BoccraHOBneHne hjih pacm^tpeHne AQHHbix 
MoryT npotiasoAHTbCH anbiepHaTMBHbiMM 
cnoco6aMM b cooTBercTBUM c pasHbiMH 
BapnaHTaMM peanMaauwM HaoSpereHUfi. 
CornacHo oAHOWiy aJibrepHaTWBHowiy peiuennK) 
BO BcnoMorarejibHbiii^ cviman npoi^aBOAHTCfl 
"noAMeiiiMBaHne nceBAocnysaiiiHoro cMmana" 
cxeMoPf o6pa6oTKi^ paapeiuaHDiAeR cnoco6HOCTM 
370 M "ycTpaneHne noAMeiuaHHoro 
ncBBAocnyMai^Horo ciirHana" cxewioJ^ o6pa6oTKH 
paapeujaKDiAef^ cnoco6HOCTH 367. Cxeiwa 370 
o6pa6oTKn paapeujaioiAei;^ cnoco6HOCTi/i MO>KeT 
6b!Tb TaK>Ke BbinoriHeHa KaK cxewa CKaxM?! 
AaHHbix, M cxeiwa 357 o6pa6oTKM paspetuaioiAeM 
cnoco6HocTM MO>KeT 6b!Tb TaK>Ke BbinonneHa KaK 
cxewa pacLUMpeHu?! Aannbix. FloAMeiuMBaHne 
ncesAOcnyMaPiHoro curHana aanyieTCJi 
npoL^eccoM, b KoropoM n~6moBhm cuman HMeer 
m-6HTOByK3 nocneAOBarenbHOCTb 
noAMeuunBaeMoro nceBAOcnyHai?}Horo curHaxia. 
Ao6aBnfieMoro b Hero, nocne Mero m 6HTbi 
MJiaAiiiero paapfiAa OT6pacb!BaK)TCf!. CxeMa 
noAMeLUHBaHn;i noeBAOcnyMaf^Horo cumana 1 
6mt h cooTBeiCTByioiAaji cxeMa ycTpaneHUfi 
noAMemaHHoro nceBAocjiyHaPiHoro ci^mana 1 
6\AT noKasaHbi na cpm. 39 \a 40 cooTBeTCiBeHHO. 
Cxewia noAMeuJUBaHMJi nceBAocnyMaPiHoro 
c^mana 2 6\ATa m cooTBeTCTByioLAafi cxewa 
ycTpaHeHMfi noAMeiuaHHoro nceBAOCXiyMaPiHoro 



curHana 2 Okira noKaaanbt na dpvir, 41 m 42 

COOTBeTCTBeHHO, 

ComacHo cjDnr. 39 n 40 cyMMwpyKDiAafi 
cxeMa 372 o6-beAHHf!eT n-6MTOBbi^^ curHan c 
nocneAOBaTenbHOCTbK) AoSaBOHHoro 

^ ncBBAocnyMatiiHoro cktrnana 1 6ht. 
npeMMyiAecTseHHafi nocneAOBaTenbHooTb 
OAHo6MTOBoro Ao6aBOMHoro nceBAoanyMawHoro 
cwrHana cocTasnneT 01010101 m t.A- ilocne 
Ao6aBneHHf! nocjieAOBaTenbHOCTH AoSaBOMHoro 
nceBAocnyHaiiiHoro CMrnana k 1-6MTOBOMy 
curHany 6ht MnaAUJero paap^iAa ycrpaHfieTCfl 
cxeMoPi 374. n-l-BnTOBbiP^ CMrnan c 
noAMeLuaHHbiM nceBAOcnyMaPiHbiM ci/irnajiOM 
aaiBM o5pa6aTb{BaeTCH MOAyiieM nuKC-B-ni^Kce 
320, 3aiAejiKaMM 352A \a 352B \a FIFO 354. 
FIocneAyKDiA^tPi BbiXOA cxewbi ABKOAi^poBaHi/iH 
PIP 306B mn9\eTC9\ n-1 OnTOBbiM curHanoM c 
noAMeiijaHHbiM ncesAocnyMaPiHbiM ct^rHanoM. B 
cxeMe 357 BoccTaHOBXieHMfl A^HHbix n-1 
6i^TOBb[Pi cMrnan c noAMemaHHbiM 
nceBAocnyMawHbiM curnanoM noAaercfi Ha 

20 cxewy cyMMHpOBanufi 802 \a oavjh bxoa 
jiornMBCKoro aneMenra \A 804. Curnan Ha 
ApyroM BXOAe nortmecKoro sneMeHra 804 \A 
MacKupyex 6mt wnaAUJero paspHAa CMrnana c 
noAMeiiiaHHbiM nceBAOcnyMawHbiM curHanoM. 
BbixoA nori4MecKoro sneMeHra 804 \A noAaerca 
HenocpeACTBeHHO Ha oamh bxoa nornHecKoro 
ojieMeHTa 801 HCKnioMaKDiAee MJIH \a 
3aAep>KMBaeTCfl Ha sejii^MUHy oahoi^ 
CMHxpoHi/iaauuM nnt4 oahofo sneMeHia 
j^3o6pa>KeHi/ifl cxeMOM 806 nepeA noAaMeJ^ b 
KaMecTse Apyroro bxoahofo ci^rHana na 
nori^MecKMM aneMeHX 808 MCKnroHafomee 1/lJlM. 
BbfXOA jiornMecKoro oneMeHra 808 
ncKnioMaioiAee MJIH fisnflercfl oahmm BXOAHbiM 
cMrnanoM na norvmecmP[ aneMeni 810 M m 
BXOAHbiM curHanoM na Y wHTepnperaTop 359, 

55 BXOAHOM curnan, oepaayKsiAnPi HOBbiM 6m 
MJiaAiiiero paapfiAa curHana c ycTpanenHbiM 
Ao5aBOMHbiM nceBAocjiyMaPlHbiM CMrnanoM. 
flpyroi^i BXOA nornMecKoro sneMeHra 810 H 
f^BnaercH cHrHanoM, i^wefOiAHM ry >Ke 
nocjieAoeaTenbHOCTb noAMeLuneaeMoro 

40 nceBAocnyMaHHoro cMrHana h ry >i<e cjDaay, KaK 
AoCasoMHbfH nceBAOcnyHaPlHbii^i curHan, 
ROAasaeMbiPi na cyMMiipyHDiAee coeAJ^neHne 
372. BbixoA nornMecKoro ansMeHTa 810 \A 
mn9\eTC9i sbNuiraeMbiM BXOAHbiM curHanoM na 
cxeMy cyMMi^poBaHns^ 802. BbixoA 
cyMMMpyioiAeM cxeMbi 801 o5-beAHH$^eTCfi c 
AononHMTenbHbiM 6^tom, noAasaeMbiM 
BbixoAOM non^necKoro oneMenra 808 
MCKniOMaioiAee MJIkl, oGpaayfl n-6MTOBbif^ c 
ycrpaHeHHbiM nceBAocnyMaiJiHbiM ci^rnanoM 
cwman b KaMecrse BXOAHoro Ha Y MHrepnonflTop 
359. 

CornacHO 4)nr- 41 cxeMa 370 
noAMeujMBaHMfl 2-6MT0Boro nc^BAOcnyHaiiHoro 
cumana coAepKnr cyMMnpyioiMyK) cxeMy 376, 
KOTopa?! o6T3e/^H?jeT n-6nTOBb!i^ cMrnan c 

55 nocneAOBaTenbHOCTbK) 2-6nTOBoro 

Ao6aBOMHoro nceBAocnyMat^^Horo curnana. B 
cooTBeicTBUM c BapnaHTOM peannaai^MM 
n3o6peTeHHfi curHan, «Bn?iK)L!4^t^tCH 
Ao6aBOMHbiM nceBAOcnynaPiHbiM CMrnanoM. 
Moxer 6b!Tb onpeAenen c noMOiAbKD nFo5oPi 

^0 noBTopneMoPi nocneAOBaxenbHOCTH Mi^cen 0,1, 
2, 3 B nK56oM nopTOKe b paMKax 
nocneAOBarenbHOCTi/i. 3to onpeAenenne 
BKnKDMaer b ce65^ cneAyNDiAMe 
nocneAOBarenbHocTn, KaK npuBeAeno b 
Ta5nMi4e 1 . 

FlocneAOBaTenbHocTb 2-6MTOBoro 
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Ao6aBOMHoro nceBfiocnyHafiHoro curHana, 

KOTOpaS, B MaCTHOCTM, flBJlfieTCJI BbirOAHOM, 3TO 

02130213 M T.A-. KOTopaa noKaaaHa Ha cfjur, 
41. n-BnTOBbiPl cwman, KoropbiJ^ yisnsercj^ 
BbixoAOM cyMMnpyioiMeti cxeMbi 376, MMeer 
CBOM ABa 6i4Ta MJiaAUJ^ro paapfiAa. 
OT6poiueHHbie cxewoM 378. n-2-BMTOBbiM CMman 
c Ao6aBOHHbiM nceBAOcnyMaPiHbiM cwmanoM 
sareM o6pa5aTbiBaeTCfi npot^eccopoM 320 
H3o6paxeHMfi-B-H3o6pa>KeHHM, saiMertKawM 352A 
H 352B, FIFO 354 \a cxeMOM AeKOAnpoeaHun PIP 
306B. 

Bl^AHO, MTO KOMHOHeHT MeiBepTH MaCTOTbl 

o5biMHO 6oxiee cnopHbM, mbm KOMnoHeHi 
nonoBi^Hbi MacTOTbi, jUjayKe ecnn KOWinoHeHT 
MeTBepTl/i MaCTOTb! lAMBBT nojioBMHy aMnjiHiyAbf 
KOMnOHGHTa nOJlOBHHb! MaCTOTbi. 

CooTBeicTBeHHo, cxewa ycrpaHGHi/ifi 
noAMeujaHHoro ncesAOcnyHaPiHoro cHmana 
Mo>KeT 6b!Tb Bbi6paHa AnJ^ noAaBJienHH TOiibKO 
HeTBepTb-HacTOTHoro KOMnoHBHTa. riepeaH 
jiMHMfi cumana cxeMbi ycipaHeHUfi 
noAMeiiiaHHoro nceBAOcnyMaPiHoro ct^rHana 
npeAHasHaMeHa Ans 3aAep>KKH h comacoBaHMH 
aMRjinTyAbL Bropaji jh^hms cMmana BicniOHaeT b 
ce6y» KOM6nHai4MK) nHBeprnpoBaHHoro 
nonocoBoro cjjMJibTpa m orpaHmmens^, 

l/lHBepTHpOBaHHblK nOJ10CX)BOl^ CpMJlbTp 

aHHyjiMpyeT MacTory b i^eHTpe nonocbi 
nponycKaHUP, KorAa AO^aeneH nepBOHananbHbiw 
cuman saAepjKKn \a cxsmacxJBaHHoi^ aMnnnTyAbK 
OrpaHMMMTeJib o6ecneHMBaeT, MTo6bi 
aHHyn^poBanncb TonbKO aMnnnryAbi paswepa 
Ao6aBOMHoro nceBAocnyMaPiHoro cumana. 3to 
ycrpoPicTBo ycrpaHeHi^fi noAMeiuaHHoro 
ncesAocnyMaPiHoro ci/imana He iambbx p,e\^CTBm 
Ha nonyMacTOTHb!Pi Bb!5opoMHb!i?i KowinoHeHT 
cumana c ycTpaneNHbiM Ao6aBOMHbiM 
nceBAocnyMai?iHbiM cumanow. nonyMacroTHbii^ 
KOMnoHGHT cumaiia ?iBny?eTCH AOcraroMHO 
HH3Kt/iM no aMoriMTyAe \a AOCTaroMHO BbiCOKUM 
no MacTore, MTo6b! Hweib AocraTOMHo nmiC^K) 
BHA^J^ocTb ATiJ^ M36e>KaHHfi npo6neM. 

TaKasR cxewa ycTpaneHi/i?? Ao^aBOMHoro 
nceBAOcnyMaPiHoro cumana 306 noKasana Ha 
0Mr. 42. n-2-BnTOBbii?! cuman na BbixoAe cxeMbi 
ABKOA^ipoeaHUH P!P 3068 noAaercj? KaK 
BXOAHOH cuman Ha cxeiwy 3aAep>KKH na 
BenuiM^ny A^yx ci/iHxpoHMaau^H^ v\n\A AByx 
aneweHTOB !/i3o6pa>KeHHfi 822, cxewy 3aAep>KKn 
Ha BenuMMHy Asyx cnHxpoHi/i3ai4Mi?i vin\A AByx 
sneMeHTOB mo6pa>KeHm 814 n cyMMi^pyfoiAyio 
cxewy 812. Buxoa cxewibi 3aAep>KKM 814 
ABJifieTCfi BbNt^TaewibiM BXOAHbiM curHanoM Ha 
cyMMMpyioiAyio cxewiy 812, BbixoA KoropoPi 
6yAeT n-1-6i4TOBbiM ct^manoM. n-1 -Bi/iroBbiP^ 
ct/iman c ycTpanenHbiM Ao6aBOMHbiM 
nceBAociiyMaPiHbiM cMmajioM fiBnyieTcs 
BXOAHbiM ci^manoM na cxeiwy orpaHUHHTejnfi 
816. BbixoAHbie BenMMMHbi cxeMbi orpaHUMMTenyi 
B 3TOM cnyMae orpanimeHbi 3HaHeHM5iMi4 (-1 , 0, 

1), I.e. aaCOilKDTHblM SHaMBHWeM eAiiHklLlbL 

BbixoA orpaHMMUBaHDiAei?! cxeMbi 816 mmeTC9 
2-6nTOBbiM cumanoM, noAaBaeMbiM KaK 
BXOAHow Ha cxewy 3aAep>i<K^ 81 S b pa3Mepe 
AByx ct/tHxpoHM3ai4Hi)^ mjih AByx axieMeHTOB 
n3o6pa>KeHM5i, u\ KaK BbiHi/iraeMbiPi bxoaho^^ 
ci/iman na cy!V!MMpyK)LAyio cxeMy 820. CxeMa 
3aAep>KKH 818 m cyMMnpyioiAaf? cxeMa 820 
o6pa3yHDT nonocoBoPt (piAnhjp, HMeioiAkiPj 
' K03ct)C^ML4neHT nepeAaMH 2 na cpeAHePi qacTore 
necyiAePi, KOTopas cocTasjiiieT 1/4 Hacroibi 
Bbi6opKH. flByx6nTOBbiPi CHmaji jiBJiflercfi 
cumaxiOM AByx KOMnneweHTOB. BbixoA 
cyMMnpyK)UL\ePi cxewibi 820 mn^eTC9\ 3-6nTOBb!M 
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ckimanoM. KoropbiPi ??Bn5^eTCfl BbiHUTaewbiM 
BXOAHbiM cHmanoM na cyMMnpywDtAyic cxeMy 
826. n-2-6^TOBbiei BbixoA cxeMbi 3aAep>J<Ki/! 822 
fisnneTcyi BXOAHbiM ci/imanoM na yMHO>Kk5Tenb 
824. BbixoA yMHOKMTexiH 824 HBru^ercfl 
n-6MTOBbtM Gi^manoM, b KoropoM ABa Swra 
MJiaAiiiero paapjiAa pasHbi HyriK). SnaMeHMq 
AByx 6MTOB MfiaAUJero paspfiAa HSKOTopafi 
KoppeKi4Mfi) noAaiOTCfi onepai4i/iePj 
cyMMnpoBaHMfl B oxewe 826. BbixoA 
cyMMnpyioy4ePi cxewbt 826 fiBJiHercf? n-6MTOBbiM 
cumanoM, MacrnHHO ocBo6o>KAeHHbiM or 
noAMeiuaHHoro nceBAocnyMai^Horo CMmana, 
KOTopbii^ 5iBJi5^eTC« BXOAHWM ci/imanoM Ha Y 
MHxepnpeTaTop 359. 

Pa3peLuaKDiAa5? cnoco6HocTb mjim 3aAaHHoe 
KaMscTBo Bi/iA^oci/irHana c ycTpanenHbiM 
Ao6aBOHHb!M nceBAocnyMawHbiM cumanoM 
MOMcei 6biTb yjiyMUjeHa npi^ neKOTopbix 
o6cTOfiTenbCTBax nyreM cABura 
nocneAOBaTeJibHocT!/i Ao^aBOMHoro 
nceBAOcnyMaPiHoro c^trHana. 
nocjieAOBaxenbHocTb AoSaBOHHoro 
nceBAOcnynaPiHoro cumana. 6yAb-TO 
0AH06i4T0Bas nnn AByx6MTOBafi 
nocneAOBarenbHOCTb, noBTop?ieTc?i 
HenpepbiBHO no AannoM cipoKe, ho HMeer cabhp 
c|)a3bi no pasHbiM crpoKaM. BosMOXHbi MHome 
cxeMbi cABHra. flse cAButrosbie 
nocneAOBarenbHOCTM Moryr Sbirb. b MacTHOcrn. 
BbiroAHbiMM Ann cKpbiTMH apTucpaKTopa B 
Ancnnee no npi^Hnne caMoro npoi^ecca 
noAMeiUMBaHUfl nceBAOcnyMaRHoro ci^mana. 
3tm CABuroBbie nocneAOBaTenbHocTn noKaaanbi 
Ha 4)Mr. 43. Cabufh ot soHbi k aone oAHoro m 
AByx aneMeHTOB i/i3o6pa>KeHH5i 6yAyT re, b 

KOTOpblX BCe CTpOKM OAHOl^ 30HbI MMeiOT OAHy M 

ry Ke cjDaay, m see crpoKvi cneAyioiAeC'^ soHbi 
CABMHyTb! Ha GAMH HHH ABa axieweHTa 
M3o6pa>KeHnyi oTHocurenbHo nepBOM soHbi. 
CABMm OT 30Hbi K 30He npn AByxGHTOBblX 
cumanax c Ao6aBOMHbiM nceBAOcnyMaPiHbiM 
cumanoM nyHiue scero ct)yHKi4MOHMpytoT b 
OTHOUjeHUM HenoABM)KHbix n3o6pa>KeHMi^ Tuna 
cTon-KaApa. HeKoropbie nMHePlHbie crpyKrypu 
Moryr 6biTb Bw^^Mbt bo BpeM5? >KkiBoro 
BHAeon3o6pa>KeHM5?, tab mvieioTC^i b ABM>KeHHH 
nnocKne nnoiAaAH. CABur Ha oahh sneMSHT 
i/i3o6pa>KeHH?^, B HacTHocTH, BbiroAeH b 

OTHOlUeHUM AByx6HTOBblX A06aB0HHblX 

ncesAocnyMaMHbix cnmanoB, ecni/i curnan 6yAeT 
ocBo6o>KAeH OT Ao6aBOMHoro 

nceBAOcny>^aPiHoro cumana, ho b nacTOfiiAee 
BpeMJi npsAnoHHTaeTCfl cabhf na ABa aneMBHTa 
M3o6pa)KeHi/iH, ecnn ci^rnan ne 6yAeT 
ocBo6o>KAaTbc?i ot AoSaBOMHoro 
nceBAOcnyMaf^Horo cwmana. flon>KeH nnn Hex 
oilman noABeprarbcy? o6pa6oTKe An^ 
ycrpaHeHMS Ao6aBOHHoro nceBAOcnyMai^Horo 
cumana aaBMcwr ot 4)opMaTa AMcnnes. 

AnbTepnaTMBOM noAMemnBaHMK) 
ncesAOcnyMaf^Horo ciimana An« OKaTi/iH AQHHbix 
^BnaeTCSR OKaTi^e cnapeHHbix sneweHTOB 
M3o6pa)KeHMS, MTO 6yAeT noflCHeno co a^bixiKOi^ 
Ha c|3Mr. 44. 3oHa noKaaana BBepxy cJ)Mr. 44, 
KaK 30Ha. BKnioMaioiAafl cTpoKi^ 1,2,3 m t.A- 
SneMeHTbi n3o5pa>KeHi/iH Ka>KAoPI CTpoKW 
npeACTasneHbi 6yKBaMn. Ka>KAbfP! sneMeHT 
i/i3o6pa>KeHHf?, o6o3HaMeHHbii:^ "P", 6yAeT 
coxpaH^TbCH, TOPAa KaK Ka>KAbiPi aneMeHT 
n306pa>KeHHH, o6o3HaMeHHbiPl "R", 6yAeT 
saweH^^TbCfi. nocTO?iHHbie H saweHfleMbte 
aneMBHTbi i/t3o6pa>KeHH?^ cABMHyTbi na oahh 
3neMeHT n3o6pa>KeHH5^ ot ctpokh k CTpoKe. 
l/lnaMe roBop5i, b CTpoKax neneTHbix HOwepoB 
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saMBHseMbie sjieweHTbi i/i3o6pa>KeHMfl ©yflyi 
BTopoM, MSTBepToPi, ujecTOt^ M T.A- B crpoKax 
HSTHbix HOMepoB saweHJieMbie sneMSHTbi 
M3o6pa>KeHHfi 6yAyT nepsbii^, rpemPi, nj^Tbiw m 
T.A. flBe ocHOBHbie anbtepHaTMBbi cx)CTOf?T b 
zaMeu\eH\A]A Ka>Knoro saivieHseMoro ajieweHra 
i/i3o6pa>KeHMy? ni/j5o oAHo6«TOBbiM koaom, iim6o 

AByx5HTOBb!M KOAOM. BUTbl AHJ^ KOAOB 6epyTC51 

H3 Mi/icna AOcryoHbix Ann onpeAeneHvi5i 

nocToaHHbix sjieMeHTOB M3o5paxeHny^. Mi^cno 
6^!TOB, AOcrynHbix nn9\ onpeAeneHUfl sjieMeHTOB 
n3o6pa>KeHi^ji, orpaHUMBHo eMKOCTbio naMRii^ 
npoL^eccopa BMAeocurHanoB. B otom cnyMae 
CPIP-Mnn n BHAeonaMfiTb RAM 350 
onpeAenaKDT npeAen b cpeAHew 4 6nTa Ha 
snewieHT n3o6pa>KeHH5R. EcriH oAHo6nTOBb!pi koa 
noACTaBJiJ^erc?! b Ka>KAbiPi saMewfieMbiC?! aneivieHT 
H3o6pa>KeHvifl, TorAa 7 6i/!TOB AOcrynHO B 
OTHOiueHMH Ka>KAoro nocTO^HHoro sneivieHTa 
M3o6pa>KeHi/ia- AHanomHHbiM o6pa30M. ecnn 
AByxSnTOBbii^ KOA noAcraanfieTc^ Ka>KAoro 
. 3aMeH5ieMoro ojiewieHTa modpaoKenm, Torm 6 
6MTOB AocrynHo omcanm Ka)KAoro 

nocTOflHHoro sxieMSHTa n3o6pa>KeHH5i. B jiio6om 
cnyMae Ka)Km^ napa nocneAOBaTenbHbix 
3jieMeHTOB M3o6pa>KeHHs (oamh nocros^HHbiPi m 
OAHH 3aMeHHeMb!i?i) Tpe6yeT Bcero 8 6mtob. 
Bcero 8 6mtob na napy cocraBnflKDT b cpeAHOM 
TOJibKo 4 6MTa Ha sneweHT M3o6pa>KeHi/iH. 
CjKarne AaHHbtx npoiic»coAMT b AHanasone or 6:4 
AO 7:4. riocneAOBaTenbHOCTb saweHbi noKasana 
B ^acm 30Hbi, BKHioMaJoiAeS^ rpui 
nocjieAOBaTeribHbie crpoKn n~1, n, n+1. 
aneweHTbi n3o6pa>KeHHfl, noAne)KaiAi^e saMene. 
o6o3HaMeHbi R1. R2, R3, R4 n R5, 
CoxpaH^iewbie (nocioflHHbie) snewieHTbi 
M3o6pa>KeHHJi o6o3HaHeHbi A, B, C n D. 

B COOTBeTCTBilJ/l CO CXSMOl^ 1-6nTOBoro 
KOAi^poBaHi/if^ Hyiib 6yAeT sawey^aTbc?! b 
oTHOLueH^n 3aMeH5^eMoro onewieHTa 
ti3o6pa)KeHH«, ecnn oh 6nM30K no senHMnne k 
aneMenry n3o6pa>KeHi/iH Bbiiue ero. MeM 6fii/i>Ke 
no BenmmAHB k cpeAHewy sHaneHUHD aneweHTOB 
H3o6pa>KeH^?^ Ha Ka>KAoP! Sokoboi^ cTopone. 
HanpuMep, na d^vw. 44 OAHo5i/iTOBbiPi koa 
saMSHbi AH?? oneMeHTa M3o6pa>KeHHH R3 6yAeT 
HOJib, ecnn BenHMt^HB aneMSHTa n306pa>KeHM5^ 
R3 6jiM>Ke K BennMUHB cpeAHero 3HaMeHi/ia 
snewieHTOB M3o5pa>KeHM5i B \a C, hbm k BennHUHe 
ajieweHTa M3o6pa>KeHMfl A. B npoTHBHOM cnynae 
OAHo6nTOBbif^ KOA aawieHb! ©yAer 1, KorAa 
AaHHbie BOCcraHOBneHbi. oneMeHT n3o6pa>KeHM« 
R3 6yAeT paseH no seni^m^He cpeAHewy 
SHaMeHMio BejiHMHH aneMGHTOB n3o6pa)KeHHJi B 

]A C, eCJIM 0AH06viT0BbI^ KOA ©OTb 0. ECHU 
0AH06MT0BblPi KOA paBBH 1, TorA3 BeriMMi/tHa 
aneweHTa «3o6pa>KeHMfl R3 6yAeT laKoC;^ >Ke, KaK 
BenwMMHa axiewieHTa mo^psoKemsi A. 

riocneAOBaTenbHOCTb saMenbi m 
BocciaHOBneHwiJi AByx6MTOBoro KOAa TaKHce 
noKasana. B oTHOtueHi^vi aneweHTa 
H3o5pa)KeHHfi R3 AByxOnioBbiM koa aaiuieHbi 
paBBH 0. ecniA senMMMHa R3 6nn>Ke Bcero no 
Benvmi^He eennHWHe GneweHra i43o6pa>KeHi4?i A. 
JDiByx6i/!TOBbi!?i KOA saMeHb! paesH 1, ecnv\ 
BenMMUHa R3 6nki>Ke Bcero no eennHHHe k 
cpeAHeMy sHaMSHHio sennMHH A n B. 
flByx6i/iTOBbiM KOA saweHbi paeen 2, ecnn 
BennMUHa R3 5nM>Ke Bcero no eennm/iHe k 
cpeAHewy sHaMennHD senvmiAH A i/i C. 
flsyxOi/iTOBbiPi KOA 3aMeHbi paBBH 3, ecn\A 
eennHMHa R3 5nM>KB Bcero no sennMUHB k 
cpeAHewiy SHaMeHi^io Beni/iMi/iH B n C, 
riocneAOBaTenbHOCTb BOCCTaHOBnenufi cneAyeT 
nocneAosaTenbHOCTM aaMenbi. Ecnn 
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AByx6MTOBb!Pi KOA ecTb 0, BBnHMUHa aneMBHia 
M3o5pa)KeHMy? R3 pasna Beni^MUHB A. Ecnn 
AByx6MTOBbii?i koa paBBH 1, BennMnna sjiBMeHra 
n3o6pa)KeHHH R3 paBHa cpeAnewy 3HaMeHH}o 
BenMHMH A M B. EcnM AByx6HTOBblM KOA paBBH 2. 
BenuMMHa anewieHTa n3o6pa>KeHnyi R3 pasna 
cpeAHBMy sHaMeHMK) BenuMWH anewBHTOB 
H3o6pa>KeHk!5? A M C. Ecn^ Asyxdi^iTOBbiC^ koa 
paBBH 3, TorAa seni^HWHa oneiweHTa 
ki3o6pa)KeHM« R3 pasna cpeAHewy sHaqeHMio 
BSnUHMH SneMBHTOB M3o6pa)KeHiifi B M C. 

1-5nTOBbii^ KOA BbiroABH B cnyMae. KorAa 
noCTOflNHbie sneweHTbi n3o6pa>KeHM« onucaHbi c 
1-6htoboPi eonbiiieii^ paspemaioiAeC^ 

CnOC06HOCTbK5. 2-BMTOBblPl KOA BbirOABH B 

cnyHaB, KorAa saMBHf^eMWB sneMBHTbi 
i/i3o6pa>KeHHj? onuicanbi c SonbiusC^ 

pa3pSUJaK)L4Bp! CnOCOSHOCTbHD. 14CXOA?? ViZ 
BbNUCJIBHUPi Ha OCHOBB BBJIUMMH TOnbKO AByX 

cTpoK, T. B- HanpHMBp, n-1 M n i/inM n n n+1, 

3TO BbirOAHO Ann yMBHbUJeHUH BMKOCTH 

xpaHBHMfi Heo6xoAHMbix crpoK. C ApyroPi 
CTopoHbi, 6ones TOMHa?^ nocJiBAOBaTBnbHOCTb 
saweHbi Mo>KBT 6biTb rBHBpHpoBana, Bcnn 

BBJlUMUHa BKHNDMBHa B BbN^ICHBHUfl, HO L^BHOpI 
npM06pBT6HHfl AOnonHl^TB/lbHOpi CipOKM B 
BMKOGTH BI/JABOnaMHTH. C>KaTHB cnapBHHbix 
anBMSHTOB l4306pa>KBHHi?i npaKTl/IMBCKH MO>K6T 

6biTb 3ct)ct)eKTHBHbiM nonyMBHUJ? xopoiueM 
ropi^soHTanbHoPi h sepTHKanbHoPI 

pa3peiuaK)iAet^ cnoco6HOCTn; a neKOTopbix 
cnyMafix nyMiue, mbwi nyTew npuMetunBaHMji 
nceBAocnyMaf^Horo cumana sa ycTpaneHvifl SToro 
npuMeuJMBaHMJi. C ApyroP^ cTopoHbt, 
paspeiuatoiAasi cnoco6HOCTb A^aronanbHbix 
nepexoAOB Boo6iAe hb TaK xopoma, KaK b 
cnynae noAMBiuMBaH^fi ncesAocnyMaf^Horo 
cMmana n ero ycTpaHeHns, 

B cooTBeTCTBMM c sapwaHTOM peanM3ai4MM 

H306peTeHl^51 BOSMOKHO MHOKeCTBO CXBM 

c>KaTi4?i AaHHbix n pacujupeHMS^ AaHHbix, 
BKHNDMaioiAnx, HanpuMBp, npHMBLUi^BaH^ie 
ncBBAocnyHaPiHoro cHmana i/i ycTpanenuB 
npuMBLuaHHoro ncBBAOcnyHaPiHoro onmana \a 

OKaT^JB cnapBHHbix 3J1BMBHTOB H305pa>KBHMy^ . 

KpoMB Toro, pasHbiB nocnBAOBaiBnbHocTH 
noAMBUjuBaHH?! ncBBAOcnyMat^Horo cumana. 

BKHfO^ayi paSHblB KOJIHMSCTBa Sl^lT, Vi pa3HbiB 
OKaiMH cnapBHHbix anBMBHIOB H306pa>KBHH?i, 

BKnHDMafi pasHbis KonMMeciBa Our, 6yAyT TaK>KB 

B03MO>KHbL KOHKpBTHaJ^ CXBMa OKaiH?! H 

pacLunpeHMfi AaHHbix mo>kbt 6biTb Bbi^pana 

CpeACTBOM WSR, MP, MT06bi nOBblCt^Tb 

paspeuiaraiAyK) cnoco6HOCTb BViayannsnpyeMoro 
BHAeoM3o6paxeHM5? An« Ka)KAoro KOHKpeTHoro 
Tuna €t)opMaTa BHAeoAJ^cnnefi. 

LLInpoKOSKpaHHbi^^ npoi4eccop TaK>Ke mojkbt 
ynpasnsTb BepTHKanbHbiwi OTKnoneHi^eM Anfi 
BbinonneHMJi ct)yHKi4MM BepTWKanbHoK 
TpaHCCf)OKauiMH. Tononomfl aiMpoKosKpaHHoro 
npoi^eccopa TaKosa, mto ct>yHKi4Mi/i 
KapTorpa4)^poBaHHfi {MHTepnon5ii4MM) 
ropMsoHTanbHoro pacTpa BcnowioraTenbHoro n 
ocHOBHoro KananoB neaaBMCJiT APyr ot Apyra \a 
He saBiiCflT OT BepTMKanbHoii^ TpancctJOKauii/iM 
(KOTopas^ waHnnyni^pyBT aepTkiKanbHbiM 
oTKnoHBHuiBM). &naroAap5i 3Toi^ Tononomn 

OCHOBHOM KBHan MO>KBT 5blTb paClLiUpBH HO 

ropMSOHiann h no BBpTi/iKani^ coxpaneHMfi 
npaBi^ribHoro cootholubhmh cropoH npi^ 
TpaHC<t)OKaLi,nn ocHOBHoro Kanaiia. OAHaKO Bcnn 
perynnpOBKM nHrepnonfiTopa BcnoMoraTejibHoro 
Kanana hb ^3MSH?iK)Tca, PIP (wanos 
n3o6pa>KSHHB) 6yABT noABBpraTbc?! 
TpaHccj^oKaM^H no BBpTHKann, ho hb no 
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ropMsoHTanw. nosTOWiy nHTepnonsTop 
BcnoMorarenbHoro KaHaiia MO>KeT 6biTb 
BbinojiHeH AHfl BbinoHHeHMJ? aojriee KpynHbtx 
pacLunpeHMM, HTo6bi noAAep>KMBaTb npaewnbHoe 
cooTHoujeHne cropoH M3o6pa>KeHHfi b 
HeSonbiiioM M3o6pa>KeHHM PIP, KorAa eepxuKanb 
pacujMpfieTCf?. 

Xopomi^Pi npiiMep sroro npoMecca 
nponcxoA^iT B cnyMae. Koraa ochobho^^ Kanan 
Bi/!3yani/i3npyeT Marepnaji nomoBoro fiii^HKa 16 
X 9. KaK no^CHBHO 6ojiee noApo6HO Hi4>Ke. 
KopoMe roBopfi, KaprorpacjDHpoBaHMe ocHOBHoro 
ropn30HTanbHoro pacrpa ycraHaBnHBaeTCfi Ha 
1:1 (Her pacLUnpeHUJi, Her cyKarm). BepiMKanb 
noABepraercfi TpaHCc{)OKai4Hii Ha 33% (r.e. 
pacujupyieTCf^ na 4/3) a^h ycipaHeHUfi qepHbix 
nonoc, CBfisaHHbix c Marepi/iaiioM i/iciOMHUKa 
noMTOBoro 9\iny\Ka. CooTHOLiieHne cTOpoH 
n3o6pa>KeHi^f! ochobhofo Kanana renepb 
npasMnbHoe. HowiUHanbHaa peryniipoBKa 
BcnoMorarejibHoro KaHana b oTHoiueHMH 
Marepf/iana ncTOHHMKa 4x3 npn oTcyrcTB^n 
BepTMKanbHoJ;^ TpaHCc|)OKaMHM cocxaanjieT 5/6. 
flpyra« senkiMUHa b oTHouueHMn KoodpipiAuyieHxa 
paciLinpeHi/ifl X onpsAenJieTCJi cneflyioiHMM 
o6pa30M: 

X = (5/6) • (3/4) = 5/8 

KorAa nHrepnojiyiTop 359 BcnoMorarenbHoro 
Kanana yciaHOBneH Ha 5/8, npaBtiJibHoe 

COOTHOUJeHMe CTOpOH kl305pa>KeHMS1 

He6onbiijoro i/t3o5pa>KeHi^H coxpaHJieTCfl, \A 
o6-beKTbi BHyrpw PIP BbimfiA^T 6e3 MCKaJKeHUH 

COOTHOUJeHMfl CTOpOH. 

KoHKpexHoe npenMyiM^CTBO 
LunpoKOcjDopMaTHbix TeiieBi^snoHHbix cucreM B 
TOM, MTO cumanbi nomoBoro 9i[n,\Am Moryi 
paoiiii^pf?TbCf? Ann sanojineHMfi sKpana Ai^cnnesR 
c cooTHOLueHi/ieM A^^cnnes uunpOKoro cjDopMara, 
xoT?i Mo>KeT noTpe6oBaTbC?j nHTepnons^i^uFi 
cwmajia, MTo6bi nonyMHtb AonoriHHienbHyK) 
BepTMKanbHyK) pa3peLyaioii4yH3 cnoco6HOCTb. B 
cooTBercTBHn c orriMMMTenbHbfM npHsnaKOM 
M3o6peTeHi/ifl cxewa aBioMarpmecKoro 
AexeKTiipoBaHnyi noMxoBoro s^ii^ma 
npeAycMaxpusaexcfl aha aaxowaxuMecKoPi 
peann3ai4Mi^ pacmvipeHm c cooxHOLuenneM 
cjDopMaxa AMcnne« 4x3, KOXopuW BKHKJMaex 
AMcnneC^ noMXOBoro yiu^i/iKa c cooxHOULieHkieM 
cjsopwiaxa A^cnnefi 16 x 9. AaxowaxuMecKMPi 
AexeKxop noHxoBoro JiinkiKa nofiCHyiexcfl 
noAPo5HO B CBfian c <pvir, 45-49. 

flnfi yBenwMeHMfi sepxuKaiibHoJ^ Bbtcoxbi 
cMmana noMXOBoro ftu^nKa nacxoxa 
BepxuKanbHoro cKaHMposaHMfi Ai^cnnen 
BHAeodimana yseriMmiBaexcfl xaKkiM o6pa30M, 
Mxo saAHne pawoHbi Bsepxy h BHUsy 
n3o6pa>KeHi^j^ ycxpanjiioxcfi imvi no KpaKnei^ 
Mepe sHaMMxenbHo yivieHbUjatoxcji. 
ABTOMaxkiMecKuPi ASTeKTop noMXOBoro y?U4MKa 
ocHOBan Ha npeAnono>KeHMM, mto BHAeocumaxi 
OyABT cooxBexcTBOBaxb booSiag xoMy. mxo 
noKasaHO Ha cxeMe cf^nr. 45. PaPiOHbi A m C He 
MMeHDT aKxuBHoro Bi/iAeocMmana miA nweNDx 
HanMeHbLUHe ypoBHH bha©o?ipkoctm, Koxopbie 
MeHbiue, Mew 3aAaHHbiPi nopor «pkocth. Paf^oH 
B HMeex aKXMBHbifi enAeoci/iman v\r\\A no 
KpaPineM wepe ypoBHM BHAeo?ipKocxn, Koxopbie 
6onee, msm saAaHHbii^ nopor ?ipKocxM. 
CooxBexcxByiOLLine BpewienHbie i^HxepBanbi 
paf^OHOB A, B M C 3aBMc^?x ox cjDopivjaxa 
noMXOBoro fiu\ma, Koxopbipi MO>Kex 6bixb b 
AHanasoHe ox 16 x 9 ao 21 x 9. BpewieHHasR 
AHMxenbHocxb paPioHOB A m C cocxaBXiflex 
npMwepHO 20 cxpoK Ka>KAbiP^ m» 4)opMaxa 
noHXOBoro 9{ii\ma 16x9. flexeicrop nowxoBoro 
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flU4HKa nposepfiex ypOBHM fipKocxw e oxHomeHMH 
pat^OHOB A m/mjii/j C. Ecni^ aKTuisHbiii 
BMAaocurHan t^nn no Kpavinei^ Mepe 
Mt/iHHManbHbii?i yposeHb BweoflpKOCXH MMeex 
Mecxo B paMOHax A M/nni/i C, AeTeKxop 
noMXOBoro «LUMKa renepupyex BbixoAHOM cwrHan, 
Hanpuwep norwAecm^h 0, yKa3b!BafOi4i/ii^ 
McxoMHMK HopwanbHoro ckirHana NTSC c 
cooxHOLueHneM cjJopMaxa m^onne^ 4x3. 
OAHaKo, ecnui snAeockirHan AeTSKxi^poBaH b 
paC^oHe B, a He B pai^ioHax A m C. xorAa 
BHAeocHrnan cMMXbiBaexcR ox ncxoHHUKa 
cMrnana noMxosoro fm^MKa. B oxom cnynae 
BbixoAHOW curHan Aon>KeH 6bixb jiorimecKOM 1 . 

<t>yHK(4MOHMpoBaHne AeTeKXopa MO)Kex 6bixb 
ynymueHO nyxew rncxepeswca, KaK noKasano 
cxeMati/iMHO Ha cfcwr. 46. flocne xoro KaK curHan 
noMTOBoro fJUi^MKa ABTeKxi^ipoBaH, MUHHManbHoe 
Mucno 30H ci/irnana nenonxoBoro fni^nKa Aon>KHO 
6biTb AexeKXupoBaHO ao HSMeneHMS fx\AcnnBS\ na 
Ai^cnnePi, neoSxoAHMbiPi A^^i HopManbHbix 
cvirHanoB 4x3. AHanorHHHbiM o6pa30M, nocne 
xoro, KaK ASTeKxupoBan HopManbHbiCi curHan 4 x 
3. ($)opMax noMTOBoro SRLLi,HKa AOJi>KeH 6bixb 
AexBKxupoBaH Ana Mi/iHHManbHoro Hi/icua 30h ao 
nepeKnHDMeHktH A^onne^^ na iiinpoKosKpanHbiM 
pe>KMM. CxeMa 1000 Ana pean\AzauyiV\ sxoro 
cnocoGa noKa3aHa na cjDnr. 47. Cxewa 1000 

COAeP>KMX ypOBHeBblM CMeXMHK 1004, CMeXMHK 

30H 1006 n cxeiviy AeTeKXopa 110, b Koxopot^ 
onHcaHHbiM Bbime anropuxM sbinonHKexcsi a^a 
aHanwsa BMAeocurHana. 

B APyroM BapnaHxe peanvisaL^nn 
nsoSpexeHMs AeTeKXMpoBaHwe noMXOBoro siHMKa 
nponsBOAMxcH nyxewi BbmncjieHna Asyx 
rpaAnenxoB b oxHOiueHnn Ka>KAoi^ cxpoKH b 
BHAeosoHB. Tpe6yexca Mexbipe BenMMUHbi Ansi 
BbNWicjieHM« AByx rpaA^JeHXOB: MaKCk!ManbHafi m 
MMHMManbHan Bennm/iNbi xeKyu^ei^ cxpoKH i/i 
MUHMManbHaa \A MaKcuManbHafi seni^HUHbi 
npeAiuecxByK3LUieCi cxpoKH, fiepBbiK rpaAweHX, 
o5o3NaMeHHb!i^ nono>KHxejibHb!M rpaA^eHXOM, 
o6pa3yexca nyreM BbiHuxaHHfi MMHUwanbHoC^ 
BennMUHbi npeALuecxByK)U4eM cxpoKti m3 
MaKCMManbHOM BennMUHbi xeKyiqePi cxpOKM. 
BxopoCi rpaAi^enx, o6o3HaMeHHbii5i 

oxpi^UaTejibHbiM rpaAi^eHTOM, o6pa3yexc?i nyreM 
BbiMi^xanna MHHUManbHofi Bennm^Hbi xeKyiu,ePi 

OXpOKH H3 MaKCHMaJlbHOi?! Beni/J»-!MHbl 

npeAtuecxByKDiAePi ojpom. JIkdOoPI h3 
rpaA^teHXOB MOKex HMexb noJioxwxenbHoe i/iriM 
oxpm^axenbHoe 3HaMeHk!H b sasi^cuMOCXii ox 
coAep>KaHna ci4eHbi. ho 0TpnL4aTejibHb!e 
3HaHeHt4Ji o6onx rpaAMBHTOB Moryx 
nrHopupoBaxbca. 3xo cBa3aHO c xeM. mxo 
xonbKO OAMH rpaAnewT iwoxex 6bixb 
oxpi^UiaxenbHbiM b AaHHbii^ mombhx BpeMenw, m 
Ben^iMMHa rpaAHBHxa c nonojKHxenbHbiM 
sHaneHneM 6yAeT BcerAa eojibiue hum paBHa 
BejiMMMHe rpaA^eHxa c oxpni^axenbHbiM 
3HaMeHneM. 3xo ynpou^aex cxewy 6naroAaps^ 
ycxpaHeHMio Heo6xoAMMOCX^t BbiHMcnJixb 
a5conK)XHoe sHaMSHHe rpaA^eHXCB. Ecjim 
n\d6o^ rpaAHeHX Mweex nonoMCMxenbHoe 
sHaneHwe, Koxopoe npesbfUJaex 

nporpawMHpyeMbiPi nopor, BHAeocMrnan 
CMMXbiBaexca npncyxcTByK)ii4MM jnM6o na 
xeKyiAefi cxpoKe, jin6o na npeAtuecxByK)U4eS^ 
cxpoKe. 3x^! Beni^MHHb! Moryx ncnonbsOBaxbOJi 
Mi^Kponpou,eccopoM Ana onpeAB-nenwia, 
aBnaerca nvi v\n]A Hex BHAeoncroMHUK b 
0opMaTe noHxoBoro au4MKa. 

CxeMa 1010 Ana peanma{\\A\A axoro cnoco6a 
AexeKxupoBaHHa noMXOBoro ^u\\AKa noKa3aHa b 
6noK-cxeMe Ha 4)nr. 48. Cxewa 1010 cOAepKHX 
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cfjunbxp BXOAa ytpKocrw, ASTeiaop 1020 
MaKcuwanbHoi^ (waKc) crpoKi/i, Aereicrop 1022 

MMHMManbHOH (mmh) crpoKH M BblXOAHytO CeKUMIO 

1024. ^njibip BXOAa fipKOCTki co^epymr 
KacKaAbi 1012 m 1014 nMnynbCHofi 

XapaKiepiiCTHKM C KOHeMHOM AnMXenbHOCTbHD 

(FIR), a raioKe cyMwaropbi 1016 n 1018. Cxewa 

AeieKTHpOBaHHJ? noMToeoro HLi^i/iKa 1010 
4)yHK!4^oHnpyeT Ha i4Mc}:)poBbix AaHHbix spKOCTH 
Y__iN OT iiJnpoK03KpaHHoro npoi^eccopa. 
BxoAHoPi 0i/inbTp i/icnonb3yeTC5i ynyMiJjeHi/i« 
xapaKTepncTHKi4 mywa n o6ecneMeHHH 6onbLuePi 
HaAe>KHOCTki AeTeKTwpoBaHUJi. Onjibip no 
cyiAecTsy s^BJiHexc?? ABywsR KacKaAaMn FIR, 
]AMe\oii\\AM\A nepeAatOHHyK) cfjyHKi^UND 
cneAyHDLL^ero BHAa: 

H(Z) = (1/4). (1+Z-'^). (1+2-3) 

BbixoA Ka>KAoro KacKaAa coKpaiAaeTCR AO 
BocbMM 6m (AeJiMTCfl Ha Asa), HTo6bt coxpaHi^Tb 
ycuneHne DC eAUHnua. 

j^exeKTop 1020 iwiaKCMManbHoK cxpoKH 
BKntoMaex ABa pemcxpa. Hepebii^ perncxp 
coAepMCi^x BenuMMHy waKCHManbHoro sneweHxa 
M3o6pa>KeHW5i (MaKC nuKC) b xeKyu4eC^ xohkb aa 
nepnoA cxpoKM, Oh ycxaHaBnwBaexcJi b 
ncxoAHoe nonoKGHne b HanaJie Ka>KAoro 
nepi/ioAa crpoKn c noMoiAbio OAHoro tunpoKoro 
MMnyjibca cnHxpoHH3ai4HM, o5o3HaMeHHoro SOL 
(nycK/HaMano cipoKi^) Ha Benmv\Hy 80h. 
BeriHHi^Ha 80h npeAcxaBUJ^ex MMHUwanbHyio 
B03M0>KHyiC eeriMMUHy b oxHOiueHHH 
BocbMi^6nxoBoro MMcna b cjDopMaxe Asyx 
AonoHHenMPi. Cxewa B036y>KAaexcfl cumanoM, 
o6o3HaMeHHbiiVi LTRBX EN, Koxopbii^ cxaHoenxcPi 
BbicoKi/!M b xeMGHne npMMepHO 70% aicrnBHoPi 
Bi^A^ocxpoKH. BxopoPi per^tcxp coAep>Knx 
BenujMMHy waKCHManbHoro sneMeHxa 
M3o6pa>KeHH5^ (MaKCHMaribHafi cxpoKa) b 
oxHOLueHMM BcePi npeALuecxByHDiAePi cxpOKn. n 
oSHOsnflexcji pas Ka>KAbiPi nepi/ioA crpom. 
riocxynaiciA^ie AaHHbie ^ipKocru Y__iN 
cpaBHUsaioxcfl c xeKyLu^ePi BennMi^HoPt 
MaKcuManbHoro anewieHxa n3o6pa>KeHH5i, 
3arpy>KeHHoi^ b pemcxp waKCHMajibHoro 
ojieMBHxa mo6pa^eHm. Ecn\A ona npeBbiaiaex 
BenwMMHy pemcxpa, perncxp waKCHManbHoro 
ajieweHxa n3o6pa>KeHMf? oSnoBnyiexcR b 
cneAytouLHi^^^ i^uiicn cMNxpoHMaauiMH. B Kon^e 
BHAeocxpoKn MaKciiManbHbiK sneweHX 
i^3o6pa>KeHi^fi 6yAex cx>Aep>Kaxb waKCi^ManbHyio 
senmviHy no Bcei^ qacxM cxpoKi^, e oxHOiueHMM 
Koxopoi^ 3XO 6bmo B036y>KAeH0. B Hanane 
ciieAyK)Li4ePi BHAeocxpOKM Ben^MMHa pemcxpa 
MaKCHManbHoro ajieMenxa M3o6pa>KeHHfl 
3arpy>KaexcH b perncrp MaKCHManbHOW cxpoKM. 

flexeKTop MMHUManbHoi^ cxpoKt^ 1022 
4)yHK{4i40Hnpyex nAenx^inHbiM o6pa30M 3a 
i^cKnKDMeHMeM, mxo pemcxp MHHMManbHOi^ 
cTpoKn GyABT cQAep>Kaxb BennMUHy 
MMHkiManbHoro aneMeHxa M3o6pa>KeH^tyi 
npeAUJecxByK)U4ei?i cxpoKH. BeriMMUHa 
MUHWManbHoro sneivieHxa ki3o6pa>KeHHJi 
ycxahaBnuBaexcfl b ncxoAHoe nonoKSHne Ha 
snaMeHne 7Fh, mxo 5?BJi?iexcsR sennMHHoPi 
iviaKCi4ManbHO BostvioKHoro aneMenxa 
M3o6pa>KeHMa AHfl BocbMn6nxoBoro HHcna b 
dDopwaxe Asyx AonojiHeHMM. 

BbixoAHaj? ceKi4MSR 1024 6yAex 6paxb 
BenMMMHy pemcxpa MaKCHManbHofi cxpoKt/i m 
sennM^Hy pemcxpa MUHMManbHot^ cxpoKi^ n 
3arpy>Kaxb mx b BocbMnGnxoBbie aaiAeiiKi^, 
Koxopbie o6HOBny?ioxcfl pas Ka>KAy»o cxpoKy. 
3axeM BbiHMcnflKDxcf? ABa rpaAt^enxa, i-iMeHHO, 
nojiojKuxenbHbfi^ rpaAt^ewT m oxpi/ii^axenbHbii^ 
rpaAneHX. Ha nepBoi^ cxpoKe b 30He, rAe n\o6o\A 
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m 3T\AX rpaAtieHxoB nono>Ki^xenbHbiPi \a 6ojibLue, 
Mew nporpawMMpyeMbiPi nopor. reHepi/ipyercH 
B036y>KAaK)LU[i/iPi cksman, KoxopbiPi fxaej 
B03M0>KH0CTb sarpy^Kaxb pemcxp nepBofi crpoKi^ 
BenuMMHofi oxcHexa xeKyiAoi^ cxpoKW. Ha Ka>KfloM 
cxopoHe, PAe nio6ofi M3 rpaAwenxoB 
nono>KMxeiibHbii^ m npeBbimaex 

sanporpaMMHpoBaHHbiiPi nopor, renepHpyexcfl 
Apyrop^ B036y)KAaioiAM£^ cnmajri, KoxopbiM Aaex 
B03ivio>KHocxb safpyKaxb b pemcxp nocneAnei^ 
cxpoKi/1 BennMi^Hy oxcMexa xeicyLueM cxpoKn. B 
peaynbxaxe sxoro pemcxp nocneAHeP^ cxpoKH 
6yAex coAep>Kaxb nocneAHioK) cxpoKy b 30He, 
TAB nopor 6bm npesbiiueH. 3xm o6a 
B036y>KAaKDiAne curHanbi Moryx nofiBniRXbCfi 
xonbKO Me>KAy crpoKawn 24 m 250 b KajKAOM 
30He. 3xo yoxpaHs^ex OLUM6oMHoe 
AexeKXPipoBaHne, ocHOBaHHoe Ha 6nid3K0M 
cKonneHi^H viH^opuauywA \a nepexoAax 
nepefOiiOHeHns^ ronoBK^i VCR. B naMane Ka>KAoi)^ 
30Hbi cxeivia cHoea ycxaHaBXiHeaeTcyi b 
MCxoAHoe nonoKeHHe, m eeni/m^JHbi b peruicxpax 
nepBo^ cxpoKi^ m nocjieAHePi cxpoKi^ 
aarpyxatoxc^ b cooxBexcxByfoii^He perHcxpbi 
KOHL^a noHXOBcro HUL^MKa. Cumajibi VTRBX_ 
BEG n VTRBX_EN osHaMaiox cooxsexcxBeHHO 
Hawano h KOHen curHana nonxoBoro fiiAHKa. 

0\AT. 49 noKasbiBaex aBXOMaxnMecKi/i^^ 
AexeKxop noMXOBoro fiiAHKa KaK Macxb 
ynpaBJiHioiAei^ cxeww BepxMKajibHbiM pasMepoM 
1030. Cxewia ynpasneHUS^ Bepxi^KanbHbiM 
pasMepoM coAep>KMX Ae'^eicrop noHXOBoro fiiAMKa 
1032, cxeMy ynpaBxieHUfl sepxHKanbHbiM 
AMcnneew 1034 \a xpexnoani^kiOHHoe BbixoAHoe 
ycxpoPicxBO 1036. AribxepnaxuBHo nMnyubCbi 
BepxuKajTibHoro 6naHKMpoBaHM3 m sepxuKanbHoR 
ycxanoBKH b ncxoAHoe nonoxeHMe Moryx 
nepsAaBaxbc^ KaK pasAexibHbie cMrHajibi. B 
cooxBexcxBi^M c BapnaHXOM peannaai^Mn 
H3o6pexeHMy! cxewa aBXOMaxMMecKoro 
AexeKxi/ipoBaHMfl noHXOBoro m\mB Mo>Kex 
aBXOMaxHMBCKH BbinojiHflXb BepxHKanbHyio 
xpaHccjDopMaunK) huh pactUHpeHHe cMmana c 
cxioxHoiueHweM cfDopMaxa A^Jcnnea 4x3, KoropbiM 
BKHNDMaex Ai^cnnePi noMXOBoro «uj^HKa c 
cooxHOLueHHeM cjDopMaxa py\cT\nes\ 16x9. KorAa 
BbixoAHOM CHman VERTICAL SIZE ADJ 

CXaHOBMXCfl aKXHBHblM. Bb!COXa BepXHKaJlbHOfO 

oxKnoneHHP yBeiiHMHBaexcji na 4/3 cxewoPi 500 
BepxHKanbHoro pasMepa, noKaaaHHOM na 
4)Hr.22, Koxopaj^ B036y>KAaex aiaHBHyio 
BMAeoMacxb CHfHaria noHXOBoro 9i\i\ma, moSbi 
sanoiiHHXb LUHpoKHH 3KpaH 6e3 HCKa>KeHna 
cooxHOLueHUfi cxopoH H3o6pa>i<eHMf^. ELU^e b 
ApyroM anbxepHaxHBHOM Bapi/iaHxe, hg 
noKaaaHHOM Ha Mepxe>Kax, aBXOMaxnMecKni^ 
AexeKxop noMXOBoro niAWKa Mo>Kex coAep>{<axb 
cxewiy Anfi A^KOAwposaHHf? koaobopo cnoBa \An\A 
CMrnana, nepeAaBaeMoro mcxohhhkom CMrHana 
noMXOBoro yiunnKa, Koxopbiw HAeHXiicfjHqupyex 
CMrnan KaK cfjopwax noHXOBoro aiAiiKa. 

Cxerwia ynpasneHMyi BepxwKanbHbiM 
AMcnneeM 1034 xaK>Ke ynpasnjiex, KaKa« Macxb 
pacxpa saxoA^LHei^ paasepxKH 3a npeAen 
nonesHoD^ nnoiAaAM sKpana 6yAex 
BH3yajiM3npoBaHa na aKpane, cpeAcxBo, 
MMBHyeMoe KaK sepxMKanbHoe 

naHopaMMpoBaHHe. Ecnn BepxMKanbHO 
aaxoAHLAHi^ 3a npeAenbi nonesHoPj nnoiAaAH 
SKpana BMAeocnrHan ne HaxoA^^xc?^ b c|DopMaxe 
noMTOBoro 9iU\ma, xpaA^UHOHHoe H3o5pa>KeHne 
cjDopMaxa Ancnne?^ MO>Kex 6bixb noABepmyxo 
xpaHcctDOKai^MH, x.e. pacLUHpeHHK), mo6bi 

HMMXHpOBaXb lUMpOKOOKpaHHblll CfDOpwaX. 

OAHaKo B 3XOM cnynae wacxH i/i3o6pa>KeHH5?, 



o 



-35- 



to 

00 

■Nl 

O 



cpeaaHHoro BepiMKanbHo 3axoA?iu4ero 
M3o6pa>KeHM«, B 4)opMaTe 4/3, Qyfxyr cx)Aep>KaTb 
aKTHBHyiO BMAeOMHC)DOpMai4MIO. HeoSxoflMMO 

BepTMKanbHO cpesaxb 1/3 MsoOpaxeHUfi. flpn 
OTcyrcTBt^ui AanbHei^LUMX ynpaBJiflioLAUX cpeACTB 
1/6 BepxHee^ MacTM m 1/6 HUXHefi nacTH BcerAa 
ayAyr cpeaaHbi. OAHaKO coAep>KaHwe 
\A3oQpa}KeHm Moxer AJ^KTOBarb, HTo6bi 6onbUje 
BepxHeti. HeM HM>KHeM MacTH ii3o5pa>KeHM3 6brno 
cpeaaHO uni/i Hao6opoT. Ecni^ ece Ae^cTBue 
nponcxoAHT Ha ypoBHe seMni/i, HanpuMep. 
jenespmenh MO>KeT npeAnoMMiarb cpeaaib 
5ojibtue He6o. Bo3MO>KHOCTb sepTkiKanbHoro 
naHopaMHpoeaHUfi npeAOcraenfieT Bbi6op, 
KaKas MacTb pacmnpeHHoro n3o5pa)KeHHH 6yAeT 
noKasaHa n KaKap MacTb 6yAeT cpesaHa. 

BepTHKanbHoe nanopaMnpoBaHne 
noacHflercsq go ccbinKoPi Ha cfDnr. 23 n 24(a) - 
(b). TpexypoBHesbiiJi noriHbiki Bepii/iKanbHbM 
6naHKiipyK)iMnPi/BOCCTaHaBnnBaK)LJ4MM b 
ncxoAHoe nonoKeHne cumari noKasan nasepxy 
(pv\r. 23, Otv\ curnanbi Moryr 6biTb 
reHepHposaHbi pasAenbHO. BepTHKanbHbii;^ 
6jiaHKnpyK)tJ4i/iPi HMnyjibC HaMUHaerca c 
MOMGHTa, KorAa CHman L_COUNT paseH 
VERT_BLNKO, m OKaHHHBaercfi, KorAa 
L_COUNT paseH VERT^BLNKL HMnyjibC 
sepTi^KanbHoi;^ ycraHOBKM b ^cxoahob 
nonoKeHne Ham^HaercH c MOMeHxa, KorAa 
L^COUNT pasen VERT_PHASE, n m^Tcn a 
TeneHMe 10 ropiisoHranbHbix crpoK. L_COUNT 

9\Bn^erC9\ BblXOAOM AeCHTH6MTOBOrO CMSTMl/IKa, 

McnofibsyeMoro An« noAAep>*CMBaHMyi 

TpaeKTOpHH ropMSOHtaJlbHblX nonoBMHHbix CTpOK 

OTHocwTenbHO nepeAHero ctDponra VSYNC_MN. 
VSYNC_MN 9{Bn9\eTC9^ cnHxpoHi/ianpoBaHHbiM 
Bapi/iaHTOM VDRV_MN, KoropbiPi s^Bnaercfi 
KOMnoneHTOM BeptHKanbHo^i cnHxpoHH3ai4WH 
ocHOBHoro cumana, oGpasosaHHoro ahh 
Marpnu^bi nornMecKnx sneMeHiOB. 

VERT^BLNKO M VERT_ BLNKI renepi/ipyioTC?! 
MUKponpoL^eccopoM B aaBi^cMiviocTW or KowaHAbi 
BeprnKanbHoro naHopawi^poBaHi^fi. 
VERT_PHASE nporpaMMi/^pyei OTHOcurenbHyK) 
0a3y BbixoAHoro cumana VERT_RST 
oTHOCkirejibHo nepeAHero cjDpoHTa KownoHeHTa 
BepTWKanbHoPi cnHxpoHnaaimnn b BbixoAHOM 
cumane COMP_SYNC. BbixoAHOP^ cuman 
COMP_SYNC 9{Bmerc9i BbixoAOM ipurrepa J-K. 
CocTOfiHUje rpiirrepa onpejixen9^eTC9\ 
ASKOA^tpoBaHneM BbixoAHbix cumanoB L_ OUNT 
14 RECOUNT. H_COUNT npeACTaBiifler cMexMHK 
ropn30HTajibHoro nonoxeHUH. CMeiMMK 
L__COUNT Mcnonb3yeTC« An^i cerMeHinpoBaHUfl 
CMmana COMP_ SYNC Ha rp\A 
cxJOTBercTByioiAMX cerMeHra, npeAcraBnyiKDiAUX 
HMnynbc ropuisoHTajibHOi:^ c^!HxpoHH3ai4MH, 
MMnyxibc ypasHMBaHHfl m MMnynbc eepTHKanbHOM 

CI4HXpOHM3ai4MM. 

ToK BepTMKanbHoro OTicnoHeHMfl Ans 
HesaxoA^JiMei^ sa npeAenbi nonesHOi;^ nnou^am 
SKpana paasepTKM, KoropbiPi cjDaKTi/mecKH 
cooTBeicTByeT HopiviajibHoPi 6% saxoAf'iMei^ 3a 
npeAenbi paaeepTKH, noKasan nyHKTupHbiMH 
riHHHflMM. KaK cooTBSTCTByHDiAi/iki cumany 
BepTHKaiibHoro 6naHKvipoBaHPi5q. LUvipnHa 
wMnynbca BeprnKajibHoro 6naHKnpoBaHi/!?^ atis^ 
HBsaxoAf^iMeiJi 3a npeAexibi pasBeprKu 
o6o3HaMeHa C. l/lMnyjibc BeprnKanbHoPi 

CHHXpOHM3aU,HH HaXOAHTCJI B (pBSB C HMnyjlbCOM 

BepiUKanbHOM ycraHOBKn b i^cxoAHoe 
noJiOKeHne. Tok BeprnKajibHoro OTKnoneHi/i^ 
An5i pe>KMMa BbixoA5^uJ,®i^ 33 npeAenbi none3Hoi^ 
nnotuaAH sKpana passepiKi^ noKasan cnjioiiiHOM 
iiMHueM, KaK cooTBeTCTByHDLUMPi i^Mnyjibcy 
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BeprnKanbHoro 6naHKMpoBaH^5i, \Aue\Q\i\euy 
mnpuHy MMnynbca D. 

Ecyin HH>KHS?fi nacTb aaxoA^iiA©^ ^a npeAenbi 
pasBepiKH pasHa Bepxnei^ Macru B z3X0Pi^\i\e\A 
3a npsAexibi paasepTKn. Ancnnew 6yAeT xaKkiM. 
KaK noKaaaHo Ha cJdmp. 24(a), Ecjim WMnynbc 
BepiMKanbHOM ycraHOBKi/i b McxoAHoe 
nonoKBHue renepMpoBaH raKMM o6pa30M, mto 
aanasAbiBaer mjim oTCTaer or Mwinynbca 
BeprnKanbHoPi cHHxpoHiiaaqMM, Hi4>KHfiyi Mactb A 
3axoA5^iAePi passepTKH 6yAeT MeHbUje. Mew 
BepxH^5R MacTb B 3axoAf?iAeM passepTKii, 
npMBOA5=i K A^onneHD, noKaaaHHOwy na cpur 
24(6). 3to fiBnaercfi bhhs HanpaBJieHHbiM 
BepTHKanbHbiM naHopaMnpoBaHwew, 
BH3yann3i/ipyfOLu,nM hi^khkdk) Mactb 

M3o6pa>KeHi/i?i 1/1 6naHKnpyiOLi4MM sepxHioK) rpetb 
i/i3o6pa>KeHHfl. Hao6opoT, ecni^ HMnynbc 
BepinKanbHOM ycraHOBKi/i B ncxoAHoe 
nono>KeHMe reHepupoBan raK. mo onepe>KaeT 
HMnyjibc BepxuKanbHoi^ cnHxpoHM3au,nn, H\Amr\9{9\ 
MacTb A 3axoA?^U-!,ei?} pa3BepTKH 6yAeT Sonbiue, 
HeM BepxHS^H HacTb B 3axoAaiMePi paseeprKH. 
npi4BOAH K f\\Acnne\o, noKa3aHHOMy Ha c})nr. 24 
(B). 9to fiBJifleTC?? HanpaBJieHHbiM BBepx 
BepTMKanbHbiM nanopaMnpoBaHMeM, 
BMayannanpyioiAMM BepxHtora Macib 

M3o6pa>KeHi4H n 6naHKMpyioiAi4M h^dkhhdhd iperb 
H3o6pa>KeHH«. OrHOCHTenbHaw cfraaa cumana 
BeprnKajribHoJ^ cMHxpoHMaauiUM m cMmana 
BepiMKanbHO^ ycraHOBKi/i b kicxoAHoe 
nojioKeHne ynpasnptoTCfl cpsACTBOM WSP 

340 An« B03M0>KH0CTH B036y>KAeHHfl 

BepTMKanbHoro nanopaMvipOBaHi/ifl bo speM?? 
pa6oTbi B psKUMe saxoA^u^ei^ aa npeAenbi 
noneanoi^ nnoii^aAM OKpana paaBepiKi/i, CneAyer 
OTMernTb, MTO paorp c aaxoA^JiAefi paasepTKoi^ 
ocTaerca seprMKanbHO L^eHTpupoBaNHbiM nnn 
CMMMerpHMHbiM Ha aneKipoHHO-nyMesoM Tpy6Ke 
nnn sKpane bo Bpewfi BepTMKanbHoro 
naHopaMHposaHHH. l/lMeHHo MHTepBan 
6naHKnpoBaHi/i?i, Koropbifi Mo>KeT sepTHKanbHo 
nepeMeiAaTbcji mjih no3i/iu,noHnpoBaTbCfi, 
pacnonaraeTCfi acuMMeTpHMHO oTHOCHTenbHO 
qeHTpa pacTpa, c TeM MToSbi OnaHK^poBaTb 
6ojibLye H3o6pa>KeHHJ^ Bsepxy, MeM BHH3y \An\A 
Hao6opoT. 

LUHpoK03KpaHHaf? TeneBi^anoHHan cucTewa 
cornacHO paannHHbiM Bapi/ianxaM peajii/isai^MM 
viao6peTeHHSR MOKet paciunpsRTb n cy>KaTb 
BMAeocMmanb! b ropn30HTanbH0M HanpasneHHH 
nyTBM ncnonbaoBaHUH aAanTHBHbix cjDi^nbTpoB 
kiHTepnonflTopa. l/lHTepnonflTopbi b oTHomeHnn 

KOMnOHBHTOB JipKOCTH OCHOBHOfO W 

BcnoMoraTenbHoro cumanos MoryT 6biTb 

CABHrOBblMM KOppeKL^MOHRblMH Ct)MnbTpaMH 

TMna, OHMcaHHoro b naxeHte CliJA N 4.694.414 
Ha nMfl KpMCTo<})epa, MeTbipexTOMeMHbii^ 
MHTepnon«Top, KaK b HeM onucaHO. coAep>Ki4T 
AByxTOMBHHbiM xii^Hei^Hbi^^ nHTepnon«Top \A 
BsanMOAet^cTByioiAni^ cjjMnbTp \a yMHO>KkiTenb, 
coeAHHeHHbii^ KacKaAOM Ans^ o6ecneMeHH« 
KOMneHcai4MH awnnMTyAbi n cjDaabi. B i4enoM 

HeTbipe Bbi6opKM CMe>KHblX AaHHbix 

Mcnonb3yK)TCfl BbiHucneHnsi Ka>KAoi^ 

liHTepnonnpoBaHHoPi tomkvi. BxoAHofi ci/iman 
noAaetcfl na AByxTOHeMHbiii jiMHeMHbi^i 
viHsepTop. 3aAep>KKa. npnAannafi BXOAHOMy 
cumany, nponopHHOHaribHa BenuMt^iHe cumana 
ynpaBnenn?? 3aAep>KKoC^ (K). AwnnnTyAHbie n 
cj3a30Bbie olum6km 3aAep>KaHHoro cumana 
CBOA5^TC« AO MUHUMywa nyTeM noAaMH 
KoppeKi4HOHHoro cumana, nonyMeHHoro 
AononnnTenbHbiM cfjunbTpOM \a yMHO>Ki/iTeneM. 
ooeAMHeHHbix KacKaAOM. 3tot KoppeKTnpyK)L4n« 
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cuman o6ecneMMBaeT noAt^M nacTOTHoPi 
xapaKTepHCTPiKM, mto ypaBHi^saer nacTOTHyio 
xapaKiepucTHKy cjsMJibTpa AByxroMeMHoro 
mnei^Horo i/tHTepnonfiTopa b omoineHm Bcex 
Benmm (K). OpwrnHanbHbit^ MerbipexTOMeMHbiPi 
MHTepnonj^Top onTi/iMManpyercfi aha 
ncnonb30BaHM?i c cumanaMU, iAMe\ou\\AM\A 
nonocy nponycKaHws fS/4, me fS ecrb HacTora 

BbiOopKM AaHHbiX. 

AribTepHaTMBHO b cooTBercrBMH c 

BapwaHiaMn peannaaMUiui n3o6peTeHHH o6a 
KaHana Moryr i^cnojibsoBaib to. mto WMeHytor 
AByxcTaA^i^iHbiM HHTepnonf^unoHHWM 
npoi4eccoM. AMnnMTyAHO-MacTOTHa?^ 
xapaKTepMCTHKa opumHanbHoro nepeweHHoro 
MHTepnoJifUJ^MOHHoro cfDnnbTpa moxgt 6biTb 
ynymueHa nyTGM ncnonbsoBaHi/tfi TaKoro 
AByxcTaA^i^tHoro npoij^ecca. 3tot npoi^ecc 3Aecb 
n fi,anee HMeHyeTca KaK AByxcTaAt^^JHbm 
MHTepnonflTop. flByxcTaAHPiHbiPi nHTepnonfiTop 
comacHo eapwaHTy peanmai\m M3o6peTeHMfl 
coAep)KMT ctJUJibrp FIR (MMnynbCHafi 
xapaicrepMCTHKa c KOHeHHowi AnnTeJibHOCTbio) c 

2fS + 4 BblBOAaWIH C 4)HKCMpOBaHHbtMM 
KO0<pdp]Ai\\AeHTaM\A M MeTbipexTOMeMHbii;^ 
nepeweHNbiM HHTepnons?Top, KaK noKasaHo Ha 
cf)nr. 56 - 57. BbixoA dpvinhxpa FIR 
npocTpaHCTBeHHO pacnojio>KeH nocpeAUHe 

Me>KAy BXOAHblMl^ Bbl6opKaMM SJieMeHTOB 

i^3o6pa>KeHM«, KaK noKaaaHO Ha cj)i^r. 56. BbixoA 
cjDMnbTpa FIR sarew o6*beAMHfieTC5i nyiew 
MepeAOBaHHf! c nepBOHaMa/ibHbiMM Bbi6opKaMki 
AaHHbix, KOTopbie 3aAep>KMBaK)TCfi Ana 

COSAaHkifl 34)Cf)eKTMBHOPi 2fS MaCTOTbl Bbi6opKM, 

3to 9\Bn9\eTC9{ Aet^cTBHTenbHbiM 
npeAnonoKenneM b oTHOLueHMH MacroT b 
nonooe nponycKaHiifl cjDnnbTpa FIR. B 
pesyjibTaTe 3(pdpeKTViBHa9\ nonoca nponycKaHH« 
opMmHanbHoro HeTbipexroMeHHoro 
HHTepnonfiTopa SHaMHTenbHO yBennMneaeTCfi. 

KoMneHcau,HOHHbiii nepeMenHbiPt 
i^HTepnojiHqHOHHbii^ cf)nnbTp npeALiiecTBytoii^ero 
ypoBHH TexHUKM o6ecneHHBaeT tomho 
nHTepnonktposaHHbie Bbi6opKn, noKa MacTOTHbie 
KOMnoHSHTbi cumana ne 6onbLue, new OAHa 
MSTBepTayj MacTb MacTOTbi Bbi6opKH - 1/4 fS. 
flByxcTBAMtiHbii^ cnoco6 Mo>KeT McnonbSoeaTbCf? 
B OTHOUieHnn cMmanoB, MMeioLqux nacTOTHbie 
KOwnoHeHTbi no c^u^ecTBy 6ojibiue. mbm 1/4 fS, 
KBK noKaaaHo Ha ©noK-cxeMe b OTHOiiieHnn 
AByxcTaAMi^Horo nHTepnojisiTopa 390 na (pvir, 
58. Cidmaji DS_A i4Mct)poBb!X Bbi6opoK npw 
HacTore BbiCopKH fS fiBXiHercfi BXOAHbtM 
cumanoM na ctDHfibrp FIR, HanpwMep 
C|)^KOHpOBaHHbfM (plAHhTp FIR 391. 0MnbTp FIR 
391 renepi^pyeT m3 cumana DS_A ApyroC^ 
cumaji DS_B i^ncfjpoBbix Bbi6opoK. Koropbie 
TaK>Ke Ha MacTOTe BbiOopKH fS, ho Koropbie 
BpeweHHo pacnono>KeHbf Me>KAy BenuMMHawn 
nepBoro cumana DS__ A, HanpwMep, b opsAHePi 
TOMKe Me>KAy Ka>KAbiMH Bejii^MMHaMi/i. Cuman 
DS_A TaK>Ke 9\Bn9ieTC9\ BXOAHbiM Ha Gxewy 
3aAep>KKi/i 392, KOTopa« oSpasyeT curHan DS_C 
L^HCfipoBbix Bbi6opoK, i/iAeHTHMHbtPi ci/imany DS_ 
A, HO 3aAep>KaHHbiPi no speweHM Ha {N+1)/fS. 
noTOKM AaHHbix DS_B n DS_C o6-beAHHflK3TCfl 
nyTew MepeAOBani^^^ b MynbTunneKcope 393, 
npuBOA^ K noTOKy AaHHbix eennHHH DS_D na 

ABOPiHOpi HaCTOTB BblSopKH 2fS. llOTOK AQHHblX 

DS_D mn9\eTC9\ bxoaom na KowneHcaLiMOHHbiii^ 
nepeweNHbiii nHTepnonpTop 394. 

B o5li4mx cjioeax clDUKCHpoeanHbiP! 
(HenepecTpanBaeMbiM) cf)nnbTp FIR BbmonneH, 

MT06bl TOHHO npOl^3BOAl^Tb BeililHUHbl Bbi6opKH, 

cooTBeTCTByiOiJ4«e BpeiweHRbiM roMKaw tohho na 



noiinyrn Me>KAy nonoKeni/if^iviw nocTynaNDu^MX 

Bbl6opOK. OHUi SaTBM ROABepratOTCH 

MBpeAOBaHMio c 3aAep)KaHHbiM!/i. ho b 

OCranbHOM HeMOAMCtJMUMpOBaHHbfMM 

Bbi6opKaMH, o5pa3y5i potok AaHHbix o MacioToCi 

^ Bbi6opoK 2fS. Ol^JlbTp FIR MO>KeT 6blTb 

HaM6onee BbiroAHo BbinojineH nyreM 
ncnonbsoBaHMs MerHoro Hucjia cmmmbtphmho 
B3BeLueHHbix BbiBOAOB. HanpiiMep, 

BOCbMMBblBOAHOi^ C|Dl^nbTp, MMeHDlAHpl BGCa 
BbiBOAOB: 

-1/32, 5/64. -11/64. 5/8, 5/8. -11,64, 
5/64, -1/32 

6yAeT tomho i/iHTepnojnnpOBaTb cMrHanbi, 
MMeiOLMMe HacTOTHbie KOMnoHeHTbi npuMepHO ao 
0.4fS. TaK KaK nacTOTa AaHHbix Ay^iinposana ao 
/5 2fS B pesynbTaTe nepeAosaHM??, o6pa6oTaHHbiPi 
nepeMeHHbiM nHTepnon??TopoM HHKorAa ne 
coAep>KaT nacTOTHbix KOMnonenTOB Bbiiue, mbm 

1/4 MaCTOTbl Bb!6opKM. 

npeHwyu^ecTBo AByxoTaAni^Horo 
MHTepnonj^Topa coctout b bo3mo>khoctm TOMHoro 
20 MHTepnonnpoBaHMJ^ ci^manoB c uji/ipi/iHoPi 
nonocbi MacTOT npi^Mepno 1/2 nacTOTbi Bbi6opKH. 
lamM o6pa30M, ciACieMa nyHiue scero 
cooTBeTCTsyeT ahj^ pe>KHMOB py\cnnB9i, 
Tpe6yioiAMX BpeweHHoro pacujupeHHs, KaK 
TpaHcc|DOKaL^iiSi, TAe oe-beKT Aon>KeH 
noAAsp>'<^iBaTbCH b nepBonaMajibHOM nonoce 
HacTOTbi KaK Mo>KHo AHMTeiibHee. 3to othocmtc« 
K UUkjp0K03KpaHH0Pi CUCTSMe TeneB\Ap,eH\A9\, B 
MaoTHOCTM BcnoMorarenbHOMy Kanany, rAe 
BcnoMorarenbHbiP^ oilman cHanana sbiGnpaercfl 
Ha y?BHO HkisKoi^ MacTore, KaK, HanpuMep, 10 
Mfi^. CoxpaHeHwe KaK momcho AnnrenbHee 

LUMpMHbl nOJIOCbl HaCTOT MOKBT 6bITb BaJKHblM. 

flByxcTaAHt^HbiPi wHTepnojiflTop 391, 
cooTBercTByKDiAnw ahj^ npiiMeHeHMJ? c 
TpaHcct)OKaMMe^^, noKaaan na 6noK-cxeMe na 

(plAV. 59. KOMnOHBHTbl, o6iAMB c 

nHTBpnofiHTopoM 390, noKasaHHOM Ha ct)Mr. 17, 

HMBK3T re >Ke l4HC|)pOBblB n03ML^HM, KaK 3TO 
CASiiaHO \A C 0603HaHeHM51MH nOTOKOB AaHHbix. 

Uenb AByxcTaAMPiHoro usHTBpnonfiTopa 390 
cocTOHT B TpaHccf^OKaqnn nocTynaiOLi^Bro 
40 n3o5pa>KeHH5^ no ropnaoHTann na K03ci)Cf)ni4t/isHT 
m, TAB nn ©onbuue, mbm 2,0. Tbkmm o5pa30M, 
BCJiM cumanbi bxoa^^uhhx AaHHbix v\ BbixoA^itM^^x 
AaHHbix nponcxoA5^T na oAHOi?i n tom >kb qacTOTB 
Bbi5opKt^ fiN, AO-n>KHO 6biTb rBHspMpoBano m 

BblXOAHblX Bbl6opOK Ka>KAOPi BblXOAHOPl 

Bbi6opKi/i. Ci/iman 3arpy>KaeTC?? b nawfiTb CTpoK 
FIFO 395 Ha MacTOTe fiN, nacTb ero 

CHMTb!BaBTC« SaiBM KaK HOTOK AaHHblX DS_A Ha 

OHMKBHHoPi MacTOTB fS. CnHxpocuman Ha 

HaCTOTB fS COCTOMT M3 nOAMH0>KBCTBa 

GMHXpoMMnynbcoB UN m hb i^mbbt 
OAHoo6pa3Horo nepwoAa. 

nOTOK AaHHbix DS_ B, COOTBBTCTBytOU4MS^ 

BsnnHMHaM Bbi6opoK na nojinyTw Ms>KAy 
cyiABCTByiOLAMMi^ Bbi6opKaMM noTOKa AaHHbix 
DS_A, npBAnonaraioTCH t^cnonbsyiouJiMMH 
0MKCHpOBaHHbiPi CjDHJIbTp FIP 391, saxBM 
noABBpraioTCfi MspBAOBaHi^io c 3aAep>KaHHbiMM 
Bb!6opKaMn noTOKa AaHHbix DS_C Ann 
o6pa30BaHHf? noTOKa AaHHbix DS__D na abomhoPi 

HaCTOTB. riOTOK AaHHblX DS_ D, MMBKJll^Mi^ 

ABoPinyK) nnoTHOCTb nspBOHaManbHoi^ Bbi6opKM, 
^0 TorAa o6pa6aTb!BaBTCfi nBpBMBHHbiM 
HHTBpnonyiTopoM 394 a^j^ o5pa30BaHiifl 
BBfiMMi^Hb! Bbi6opKi^ AHf? Ka>KAoro HBpHOAa fiN. 
Cxeivia HaKoni/iTBnfl, BKnHDMaioiAaH saii^BJiKy 398 
]A cyMiviaTop 399, rBHspnpysT BbixoAHoPi cuman, 
KOTopbiPi MMBBT npnpau4BHM?i r = 2/m Ka>KAbiM 
ci/iHxponBpiiOA fiN. 0paKi4HOHHa?i MacTb 
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ynpaBJiHer nepeMeHHbiM MHTepnojiy?TopoM 
nyrew noAam^ BenuMMHbi K m sauxenm 398. 
Hecyii^MPi L\enoe mmcjio bbixoa (CO) reHepMpyer 
CMHxpocMman 2fS nocpeflCTBow zau\enm 397 
Ann CHUTbiBaHi/in FIFO 395 m CABura AaHHbix 
nocpeACTBOM cfDnxibTpa FIR 391, cxewibi 
3aAep>KKH 392, MynbtkinneKcopa 393 m 
nHiepnon^Topa 394. Henmenh 396 o6pa3yeT 
c^rHan fS m CMmaJia 2fS. 

B cooreeTCTBi^i/i c AaiibHeMiiiMMM 
OTJit^MHTenbHbiMH npusHaKaMM H3o6peTeHM^ 
HHiepnon^iTop mokbt 6biTb BbinojiHeH c 
B03M0>KH0CTbK) npoBejo^BHm 6ycpBp\A3auy\\A 
BHAeocHrHanoB ocHOBHoro \a BcnoMorarenbHoro 
KaHana 6e3 AononHnrenbHoPi crpoMHOi^i naMRTH, 
«^TO co3AaeT npenMyiuiecTBo. noaroMy nawHTb 
cpoK ocHOBHoro KaHana craHOBHTca raiOKe 
naMflTbHD Ai^cnne??. HeoGxoAi^MOCTb b 
cyiu^ecTByKDLHnx nepeMeHHbix 

HHTepnOJl^UMOHHblX CjDHJIbTpaX CBS3aHa c 
Heo6XOAHMOCTbK) B AByX yMHO>KeHH?lX, KaK 3TO 

cneAyer m omcaHm c{)HnbTpa, noKasaHHoro Ha 
cfcur 12 nareHia CLUA N 4.694.414. Hepsoe 

yMHO>KeHHe npOWSBOAHTCH Ha K03Ct3CtDHI4HeHT C. 

2-6nTOBoe '-iMcno. Bropoe yMHOKBHue 

npOM3BOAWTCfl Ha K034)Ct>HL4MeHT K. 
K03Ct)C|3MLJ^HeHT K flBflReTCfl 5-6MTOBbIM HMCilOM B 

paccwiaTpi^BaeMOM cnyMae, tab K = 16/16. Ecib 

ABa B03M0>KHbtX nyTH, MT06bl l^36e>KaTb 

Heo6xoAHMOCTb 5-6MTOBoro yMHO>KeHMfi. 

nepSblM, yMHO>KHTb Ha 1-K BMeCTO yWHOKSHUJI 

Ha K; M HMKorAa ne Bb!6i/ipaTb K=0 b KaMecree 
TOMKH At^cnney?. B anbrepHarnBHOM cnyMae, 
yMHOXMTb Ha K; n HHKorAa ne Bbi6MpaTb K=1 b 

ynpoLAeHHbiPi yMHOKurenb pf\9i 
i/iHiepnoriHTopa paspetuaHDiMeDi cnoco6HOCTH 
1/16 \An\A 1/32 noKa3aH Ha cfDnr. 61 . yMHO)Ki^Tenb 
Aaer B03M0>KH0CTb ywHOKarb nepeweHHoe "a" 
Ha 5-6MTOBoe nepeMeHHoe "b", me "b" = (b4, 
b 3, b2, b-i, bo). Bbi6paHHoe bo mn^ieJCR cawbiM 
MJiaAUiMM paspsAOM (LSB), m Bbipa>KeHtie 
b 4 ABJifieTCS^ cawbiM CTapiuuM paapjiAOM (MSB). 
BennMUHb! "b" 6yAyT orpankiMeHbi ao uienbix 
Mt^cen OT 0 AO 16 BKmoMwrenbHO, xotji 
aHanon/iHHb!^ cnoco6 mokbt McnonbsoBarbCH 
pp9i cx)3AaHMyi 6onee cno>KHbix yMHo>Ki^Tejief^. 
Hanpuwep, yMHO)KHTejib Ansi i^ejibix H\Acen or 0 
AO 32 MOKer 6biTb BbinonneH na tom >Ke 
npuHL^Mne. 06ycnoBneHHb!W yMHOKurenb Ha 2 
yMHO>KaeT BbixoA npeALuecTByjOLMero 
cyMwaiopa na 2, mma b = 10000. 0yHK^V1H 
o6ycriOBneHHoro yMHO>KeHHf^ na 2 Moxer 6biTb 
peanM30BaHa. nanpuMep, nocpeACiBOM 
CABuroBoro pemcrpa i^nn wynbTHnneKcopa. 

Beni/iMUHbi K \A C Moryr 6b!Tb 3arpy)KeHbi b 
6iioK nawj^TM, v\ b 3aBncniviocrH or Tpe6yeMoro 
ycKOpBHHR cMem^iK MO>KeT nHAeKCWpOBaTb 
yKa3aTejib cMHTbiBaHHf? ahj^ oepau^eHi^H k 
Tpe6yeMoPi f^nePlKe naMfiTu m 3arpy3HTb K m C b 
yMHO>KHTenn nHTepnoriHTopa. 3to oMSHb 

BbirOAHO, TaK KBK ^BBT B03MO>KHOCTb KOA^pOBaTb 

sejiHHUHy C B BeniA^me K, raK mto oaho 

4- 6nTOBoe Kni/! B-SnTOBoe cnoBO MO>KeT hgctm 
o6e sennHiiHbi K m C. CneAyer oTweTHTb. mto C 
= f(K). TaGnnuia cooTBeiCTByioiiJiMX BennMi/iH K n 
C noKasana na dpvir. 62. rAe K ecTb 

5- Tn6MTOBoe MMcno. B KOHcfDMrypaMkJn, 
noKaaaHHOi?! Ha cjsnr. 63, Mo>KeT McnonbsosaTbCfl 
MHOJKecTBO nomnecKkix aneweHTOB I^JIM Ans=i 
npfiMoro onpeAeneHJiR seniiMi/iH C. BenMMiiHbi 
noKaaaHbi Ha c|>Mr. 64. 

Bo3MO>KHbi AononHMxenbHbie peanii3ai4HM 
AnJi AOCTM>KeHHJi OTnmaiou\eiA09{ cpyHKuynA C = 
f(K), KaK noKaaaHO nocpeACTBOM 



anbiepHaTHBHoro AeKOAepa na cp\Ar. 65. 
Hanpi/iMBp, c noMOiMbHD axoPi cxeMbi 
AeKOA^poBaHHJ^ TonbKO necKonbKO xiori/mecKi/ix 
sneweHTOB mokbt ycrpani^Tb Heo6xoAi^MocTb b 
cnpaBOMHOfi Ta5ni/ii4e MHna mvi 
^ AononHMTenbHbix pemcipax. MTo6bi cxJxpani^Tb 

BenHMMHbl C. K03C{>Cl5Ml4MeHT K MO>KeT 6b!Tb 

6onee npocTO AeKOAnposaH nyrew 
McnonbsoBaHMS? cxewibi, noKasaHHOw Ha 4)Mr. 66. 

flByxcTaAM^^Haf? i/jHTepnonfli^nji. KaK 
noyicHeHO B cBfl3i/! c cjDnr. 56-58. MO>KeT 6biTb 
onrMMHSnpoBana, MTo6bi npesocxoAMTb 0.25 fS, 
TAB fS ecTb nepBOHaManbHa« MacTora Bbi6opKM, 
anbTepHaTMBHbiM o6pa30M no cpaBHeHMio c 
noj^cHeHweM b cb9\3]A o cp\Ar. 59. MacTOTHbie 
KpuBbie Ha cjDMr. 67 noKa3biBaK>T, mto ATifi 

75 BeniA^iAH K = (0, 1/8, 2/8 ... 1) OTKnoHeHUie b 
aMnnMTyAHO-MacTOTHbix xapaKrepucTHKax na 
MacTore 0,25fS, b Bbipa>KeHnax senvmnHbi 
cocTaBnsRNDT 0,5 A^- Bw^iMbie apiMcjDaKrbi 
MO>KHO npBAnonaraTb npoi^cxoA^^T b cnyMae, 
KorAa aMnnnryAHo-MacTOTHaji xapaKiepuciMKa 

20 pa3Hbix MHTepnonfiuMOHHbix cfDHnbipoB eonbLue. 
MBM 0,5 a6. HeKOTopbie HMHrai^i^n noKa3biBaK)T, 
MTO B\Afi,\AMh\e apTutcjDaKTbi MoryT nponcxoA^Tb b 
cnyMae, KorAa aMnnMryAHO-MacTOTHbie 
xapaKTepMCTMKH oTKnoH??iOTcy^ 6onee, MeM 1,0 
a6. JamM o6pa30M nHAHBHAysmbHasi 
xapaKrepMCTMKa ropnaoHTanbHoro 
MHTepnonfiTopa b oTHOUJeHMH BbiCpaHHbtx 
BenuMMH K Aon>KHa cx)3AaBaTb naKeT TaKHx 

XapaKTepWCTt/IK, mto KpWBbie MaCTOTHblX 

xapaKTepwcTMK He 6yAyT coAep>KaTb MacTor c 
oTKnoHeHMeM 6onee 1.0 a6, KaK noKasano na 
4)Mr. 67. KpMTMMecKa« MaoTOTa, npM KOTopot^ 

apTM4)aKTb! MOryT OMMTaTbC« BMAMMbIMM, 

o6o3HaMeHa fc. FlpaKTHMecKM rpac|)i4MecKMe 
KpUBbie oTceMHoi^ MacTOTbi \AniA pacxo>KAeHHf! 
aMnnnTyAHo-MacTOTHbix xapaKTepucruK Aon>KHbi 

6bn-b KaK MO>KHO 6onbllJe CHMKeHbl HM>Ke fc. 

MTo6bi pacuji/ipnTb ujupi^Hy nonocbi MacTOT 
nHTepnon^Topa cornacHO Apyrowy 
oTJiMMHTenbHOMy npM3HaKy n3o6peTeHMS, mokot 
6biTb npeAycMorpeHa cxewa KOMneHcauHM c 
2n+4 BbiBOAawn, Koropafl 6yABT paciuHpfiTb 
40 Beni/!MutHy fc b oTHoiueHm/i Bcero 
ropM30HTanbHoro MHrepnonHTopa. KpoMe Toro, 
raKan cxeMa KOMneHcauiHi^ mokbt 6biTb 
BbmonHBHa 6b3 Ao5aBneHi/i?i AononHWTenbHow 

KOHTponbHOl^ nepeMBHHOpi TOM CaMbIM 

AononHMTenbHOM creneHM cBo6oAbi. 

H\A^ecnep\/iou\a^ cxeMa KOMneHcau,iiM J3jr\9\ 
nMHeDiHoro HHTepnonfiTopa MOKer pacuui/ipfiTb 
KpMTMMBCKyio MacTOTy fc BCBro kiHTepnonf?Topa 
AO 0,7 • fS/2 nnn 0,35 fS, ncnonbsysi KpmepiAi^ 
MaKCMManbHO AonycTHMoro naKBTa 0,5 a^ Bchia 
^0 i^cnoiibsyeTCH KpMrept^PI 1 .0 a6, TorAa Kpi/isbie 
pacxoAHTCfl np\A fS = 0.75 ♦ fS/12 = 0,375 fS. 
flanee, Bcnn eennMUHbi K = 0,1 ycTpanfiioTCfi m3 
cxeMbi, TaK MTO wx BbiCwpaTb He Tpe6yeTC5i, 
uuMpHHa nonocbi MacTOT mokgt 6bn"b paciunpeHa 
Aa>Ke HBMHoro 3a 3Ty fc. KpoMB Toro. eennMi^Ha 

S5 06pa30BaHI4f! pe3KHX MaKCl^MyWOB MO>KeT 

ynpasnHTbCH nyTew noASopa Beni^MHHbi C. 

BocbMHTOMeMHbiPi HHTepnonjiTop mokbt 
6biTb o6pa30BaH c noMOUL^bK) n^HePtnoro 
MHTepnonsRTopa n cjDnnbTpa FIR c 8 BbiBOAawn 
An?i o6ecnBMeHH5R aMnnMTyAHoPi \a c|)a30Boi?i 
KOMPBHcai^i^i^. B qenoM nHTepnonjiTop mokbt 

GbiTb OHHCaH KaK 

C/2-Z-''(C"3/2) ^ (Z-2(K+C) ^ Z-3(1-.K+C) - 

Z "^(3/2)(C) + (C/2)(Z-5) 

Ann BennHMH K = (0, 1/16, 2/16 ... 1) 
OTHOLiiBHi/ie Me>KAy K M C noKaaano b 

Ta6nMi4e m rpacfji^Ke na ct)nr. 68 m 69. Fpynna 
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KpwBbix noKasbiBaer HepoBHOCTb (nyjibcaui/iio) 
MeHbiue, Mew 1.5 a6 b nojioce nponycKaHMJi. 
KpnTHMecKaji MacTora onpeAenfieTCfl KaK fc = 

OJ • fS/2 B OTHOLUeHMM 3TOi^ KOMUeHCauyiOHHOPi 

cxeMbi. 

3tot ornnHi^TenbHbiPi npusHSK n3o6peTeH}/if^ 
MO>KeT 6biTb pacnpocrpaHeH hb cxewy 
KOMneHcaL!,i/!n c 8 BbiBOAaMU, KOTopaa 
oGecneMUBaer AononHnrenbHyio ncnonbsyeiViyK) 
LUnpuHy nonocbL BocbMnroMeMHbiPi 

MHTepnoriflTop mokst 6biTb o6pa30BaH 
KOMneHcai4HOHHbi!vi ctDnnbrpoM FIR c 8 

BbtBOAaMI/l (OTBOAaMUl) iA AByXTOMSMHblM 

jiMHePiHbiM MHTepnojiHTopoM, KaK noKaaaHO Ha 
cjDMr 70. 

Tpn TaKMX KOMneHcai^HOHHbix cxewbi Moryr 
6biTb Bbipa>KeHbi cneAywiAMM o6pa30M: 



(1) C/4 + Z-'^(3/4)(C) + Z 



3/2(C) 



Z-3 (K+C) + (1-K+C)Z-^ + Z-^ • (-3/2)(C) 



^ z-2 

■5 



(-12/8)(C) 
{-12/8).(C) 



Z -^(3/4)(C) + Z-^{-C/4). 

(2) C/8 + Z'''^(5/8)(C) 
Z-2 (K+C) + Z-^(1-K+C) + Z 
Z "^(5/8)(C) + Z-^(-C/8). 

(3) C/8 + Z-^(C/2) + Z-2(-11/8)(C) + 
Z-^ (K+C) + Z-^(1>K+C) f Z-^(-11/8)(C) + 
Z ■^(C/2) + Z-^(-C/8). 

FAe 

K = (0. 1/16. 2/16... 1). 

Ka)KAafi i/iweer cboio co5cTBeHHyMD 
OTnM"-iaio!nyiocsq xapaKTepucTMHHyio nonocy 
nponycKaHMH m npei^wyuJiecTBa. Ta6jiML^a 
BenuMMH K i/i C He noKaaaHbi Ans BapwaHra na 
cjDwr. 70. BeJiUMMHa C MO>KeT 6biTb BbiSpana 
TaKOi?!, KOTopayi Aaer HannymuMii^ Ha6op KpuBbix 

6 OTHOliieHMM KOHKpeXHOrO CMBTm HilH 

paciUMpeHMfl B i^enoM. 

ynpaBJifltounHPi cumaji nocbmaer sennMUHy 
K Ha nidHei?iHbiPi MHTepnojiJiTop. BeriMMUHa K 
AeKOAi^pyeTc« AH^i nojiyneHnsi senuMt^Hbi C pjnsi 
yMHO)KMTeriH cxewbi KOMneHcai^ni/i. 
Ko3cf)c)3m4neHTbi FIR HsnfiHDTCH MHOKHrenfiMM 
AHH C BO Bcex ypaBHeHMSX nHTepnon?iTopa. 
HanpviMep, npHseAeHHoe Bbiiiie ypasneHne (1) 
!Vio>KeT nweTb Beca BbiBOAOB (-1/4, 3/4, -3/2, 
1,1, 3/4, -1/4). 

3tot ornmmenhHhM npHsnaK mo6peTeH\A9\ 
MO>KeT 6biTb pacnpocTpaneH BOoSii^e Ha 
cJ)nnbTpbi FIR c 2n BbiBOAaiviut, picnonbsyeMbie b 
KaMecTBe cxeMbi KowneHcai^nn, xor?? Mo>KeT 
OKaaaibCfi sHaMnrenbHO Sonee rpyAHbiM 
i/icnonbaoBBTb ronbKO A^a nwHefiHbix 
ywHOKHTenf? BbiMkicneHi^a ni/iHei?iHoPi 

MHtepnojifiUMH \A BsanMOABPicTByfoiAePi cxeMbi 
KOMneHcauMH. AnbrepHaTHBOW 4)nr!bTpy FIR c 
10 BbiBOAaMVi, HanpuMep, nBn9\eTC9\ cosAaHi^e 

BOCbMMBblBOAHOrO CjDMKCMpOBaHHOrO ct)MnbTpa 

FIR Ansi BbiBOAOB c Z'^ no Z"^, c BbiBOAawM 
Z H Z'^, aaBktcuMbiMH OT nio6oM BeiiMMUHbi K 

\An\A O. 3tO mn9ieTC9\ BOSMOKHbllVI. TaK KaK K 

6n^!3Ka K BenmiAHB 1/2 c nK)6oro HanpasneHnsi, 
y e. K=0 njiH K~ 1, awnnnTyAHO-MacTOTHafi 
xapaKTepucTHKB Tpe6yeT AonojiHMrejibHoPi 
KOMneHcaL4MH An?i paciiii^peHUfi CBoePi nonocbi 
nponycKBHH?]. 

BnoK-cxeMa cneL\ncjDHMecKoPi cxewbi 1 1 50 
Ann peann3ai4HM BOCbMMBbiBOAHoro 
AByxcraAt^^Horo c{)HJibTpa c ncnonbsosaHMeM 
HeTbipexTOMeHHoro nHTepnon^Topa noKaasHa na 
cpviv, 60. BMAeocuman jipKocTH, noAne>Kau4t^Pi 
pacmnpeHHio iahia oKarnio, j?BJiHeTc?i BxoAHbiM 
cuimanoM na cxeMy 1152 ropusoHianbHoPi 
3aAep>KKH CTpOKM. BblXOAbI 3aAep>KaHH0M crpoKM 
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Z"^ H Z"^ HBn51K)TCJ? 



BXOAHbiMPi CMmanaMi/i na socbiviMBbiBOAHoPi 
4)i4nbTp FIR 1154. 0nJibTp FIR renepupyeT no 
Kpai?iHe5^ wepe oAHy rpynny npoMe>KyTOMHbix 
Bbi6opoK. o5o3HaMeHHbix 1, Hanpt4Mep Me>KAy 
Ka>KAoP! M3 peanbHbix Bbi6opoK. o6o3HaMeHHbix 
Z. PesyjibiaTbi unorAa Moryr 6biTb ynymueHbi 
nyrew ncnojibsoBaHHf? MHOKecTBa 4)nnbTpoB 
FIR reHepwpoBaHMfl MHO>KecTBa rpynn 

npOMe>KyTOMHb1X TOMeK, XOTH 3TO SHaMHTenbHO 

yBenuMMBaer cnoKHOCTb CMcreMbi. TaKne 
AonoriHMTenbHbie 4)MjribTpbi FIR. Ka>KAbtPi 
KOTopbix Tpe^yer cxeMy 3aAep>KKM Z"^ 
noKasBHbi B B\Af\e wiHoroMMcneHHbix 
npeACiaBJieHnPi cjDHiibTpa FIR 1154 \A cxewbi 
3aAep>KKH Z""^ 1158. BbixoAbi Z'^. n 
Z TaKMO 9\Bn9\\oT09\ BXOAHbiMi/1 ci/imanaMH Ha 
cxeMy Bbi5opKw A^HHbix 1160, kbk BapmHTa 1:1 
ero. saAepKaHHoro cxgmoii 1158. 
BbixoAbi Z-(3+n)^ Z'^"^*"^ TaK>Ke ^Bnfwojo^ 
BXOAHbiMH CMmanaM^ na cxewy ceneKTopa 
AaHHbix 1160. BxoAHbie cwrHanbi na cxeMy 
ceneKTopa AaHHbix 1160 Bbi6kipaiOTC5? xaK 
fiBn^K)iAi/iec5? HaM6onee cMMMerpMMHbiMM no 
oTHomeHHio K 3aAep>KKe. KojiMMecTBO xaKnx 
BxoAHbix cMmanoB na eAWHi/iqy 6ojibiJje, hgm 

KOJIHMeCTBO TOMBK I^HTepHOnyiTOpa BTOpOM 

craAHi^. B paccMaTpuBaeMOM cnyMae gto 
HeibipexTOMBHHbtP^ HHTepnoHHTop 4 1 1 62. 
OTHOcnienbHoe BpeMSHHoe nonoKeHi^e 
BxoAHbix cumanoB no oiHOUjeHUKD k ceneKTopy 
AaHHbix 1160 cneAyK5LAee: 
2-(3-*-n) 2-(4-*-ri) Z'^^"^"^ 

CxeMa ceneKTopa AQHHbix 1 1 60 MO>KeT 6b!Tb 
MaipHuei?! MynbTtinneKcopoB, nanpuMep, 
ynpaBJi?jeMbtx ynpaansioiAMM ct/imanoM 
MUX_SEL. Bbi6i^paeMbie rpynnbi o6o3HaMeHb! 
cxewarumecKH n pacnojioKenbi xaK. hto Ka>KAa« 
MHTepnony»4M5? MHiepnonyiTopa 1 1 62 ocHOBana 
Ha Asyx peanbHbix roMKax m AByx 
npoMe>KyTOMHbix roMKax. BbixoAbi YO. Y1, Y2 t/i 
Y3 cxeMb! 1160 ceneKTopa AaHHbix 
cooTBercTByK^T oAHoi;^ m AByx Bbi6MpaeMbix 
rpynn \a jiBnwiOTCi^ BXOAHbiMii CMmanaMU na 
MeTbipexTOMeHHbiPi tiHiepnons^rop 1 1 62. 
cf>yHKi4HOHnpoBaHne ynpasnflNDa^ero cwmana 
MynbTunneKcopa MUX^SEL 6yAeT c|^yHK^^^eP^ 
sennHMH K, r.e. MUX^SEL = f(K), Bbi6op 
MUX_SEL saBuci/iT or roro, KaKaf? \az 
npoMe>KyTOMHbix TO"^eK oKasbiBaerc?! Me>KAy 
nepBOHaHanbHbiMi/i lOMKaMH. BbixoAHoi^ ci/iman 
Yebix i^HTspnonfiTopa 1162, 4)yHKi4HOH^ipoBaHne 
KOToporo peampyej na ynpaBnaioiAHe 
Bent/iHUHbi K n C, flBnneTCR paciunpeHHbiM Mnw 
OKaTbiM BMAeocumanoM fipKOCTW. 

OopMyna M3o6peTeHi4«: 

1. CMCTeMa AMcnne5^, BKntonaioiMafl 
cpeACTBO AMcnne?! (244, 115), nMeK)iAee nepsoe 
cooTHOLueHne cTopoH cjDopMaia A^cnnesi, 
cpeACTBO (50, 113) KapTorpacf^npoBaHUJi 
BbixoAHoro BHAeocHrnana (Y_MX,U_MX,V_MX), 
Ha cpeACTBe monne9\ (244. 115) KajKAbif^ \az 
MHO>KecTBa BHASOCtirHanoB 
(Y__M,U_M,V_M;Y__A,U_A,V_A) \Aueej oaho m 

paSJlUHHblX COOTHOLUBHHPi GTOpOH CjDOpMaia 

AMcnnen, cpeACTBO (304, 306) o6pa6oTKH 
no MeHbiuePt Mepe AByx BMAeocurHanoB H3 
MHOKecTsa BHAeocHrHanoB 
(Y„M.U_M,V_M;Y_A.V__A,V„A), no wepe 

HBOOXOAMMOCTH, An« COBMBCTl/IMOCTH OAHOfO C 

Apyri/iM \A CO cpBACTBOM A^cnjiBf? (244, 115), 
cpeACTBO nepeKJiNDMBH^iq (SW1, SW2, SW3. 
SW4) oSTDBAHHeHH?! nepBoro \a BToporo 
BMAeoci/imaiiOB H3 HMcna BHAeocumanoB 
(Y_M.U„M.V_M;Y_A,U_A,V__A) b KanecTBe 
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BXOAHbix CMmajiOB B cpeACTBO o6pa6oTKi4 (304, 
306). CpeACTBO (312) ebiGopKn b KaMecree 
BbixoAHoro BMAeocumana (Y_MX,U__MX.V_MX) 
OAHoro H3 nepBoro m BTOporo cumanoB m 
MUCJia BHAeoci/tmaiiOB 

(Y__MN.U_MN.V_MN;Y_AUX.U_AUX,V_AUX)B 
o5pa6oTaHHOM Bme, tbk mto ^!3o5pa>KeHi^e, 
npeAcraBJieHHoe BbixoAHbiM B\AjOi,eocvirHar\OM 
(Y__MX,U_MX,V„MX), mn9\eTC9\ monneeu 
OAi^HapHoro i/!3o6pa>KeHi^fl, n o6'heja,^HeH\A9i 
nepeoro ]a BToporo cHmanoB sHAeocurHanoB 
(Y_MN,U_MN,V_MN;Y_AUX,U_AUX,V_AUX) B 
o5pa6oTaHHOM bha©, tbk mto n3o6pa>KeHne. 
npeACTaBJieHHoe BbixoAHbiM BHAeocMmanoM 
(Y__MX,U__MX,V_MX), 9\Bn9\eTC9\ Ai^cnneeM 
MHOKecTBeHHoro n3o6pa>KeHHfi, oTnvmaioiAaHCJi 
xeM, MTO coAep>Kt/iT cpeACTBO (340) ynpasneHU?! 
cpeACTBOM KapTorpacjDnpoBaHU?? (50, 113), 
cpeACTBOM o6pa6oTKH AaHHbix (304. 306) \a 
cpeACTBOM Bb!6opKH (312) An?i perynnpoBaHi/tf? 
Ka>KAoro M3o6pa)KeHH5?, npeACTaBJisHHoro b 
BbixoAHOM BMAeocumane (Y_MX,U_MX,V„MX) 
B cooTHOLueHMH cjDopMaTa mcnne9\ \a 
xapaKxepucTHMecKOM OTHomeHUM M3o6paxeHMfi 
BO BpewiH oTo6pa>KeHMp! KaK oAi^HapHoro 
M3o6pa)KeH^fi, TaK m MHO>KeCTBeHHOrO ■ 
M3o6pa>KeHVi«. 

2. CucTewa no n,1 , oTJiMHaioiAaflcs Tew. mto 
nepBoe cooTHoiiieHMe cTopoH ct^opwaja A^^cnnef? 
SBjriHeTc^ cooTHOLueHi^eM 4:3 
uJi4poKo4)opMaTHoro A^icnnes?. 

3. CHCTBMa no n.i, oTJiMMaKDiuaflOf? TeM, mto 
OAMH B^iAeocumaji m MHOKecTsa 
smeocvwHanoB (Y_M ,U_M ,V_M ;Y_A.U_A, V_A) 
HMeeT nepeoe cooTHOujeHtie 4:3 CTopoH 
cjDopMaTa At^cnnea cpeACTsa Ai^cnne^ (244, 
115). 

4. Ci^CTeMa no n.3, oT/iUMafoiAaf^cB Tew, mto 
nepeoe cx)OTHOiijeHMe cTopoH dpopMara A^cnne« 
fiBnjReTCH cooTHoiueHneM Lyi4poKocf)opMaTHoro 

5. CucTewa no n.1, OTnMMaK)!AaHC5? Tew, mto 
OAHH curHan m MHO>KecTBa BHAeocnrHanoB 
(Y„M,U_„M,V_M;Y„A.U__A.V„A) MivieeT BTopoe 
cooTHOLueHHe 16:9 CTopoH cpopMara j3y\Gnne9^, 
OTJiMMHoe OT nepBoro cooTHOLueHu?? cfjopwaTa 
AMcnneji cpeACTsa A^^cnnen (244, 115). 

6. Ci^CTeMa no n.5, OTni/iMaK)U4afic5^ Tew, mto 
nepBoe cooTHOLueHne cropoH c|3opMaTa A^cnnefi 
mn9\eTC9i cooTHOuyeHneM an/ipoKocpopMaTHoro 
AMcnnefi. 

7. CucTeMa no n.1, oTJii>iMaiou4aflCfl Tew, mto 
ABa curHana m3 MHOHcecTsa BiiAeocumanoB 
(Y_M,U_M.V_M;Y_A.U_A.V_A) i^weioT BTopoe 
cooTHoiiieHi/ie 16:9 cTopoH c}3opMaTa Awcnjieji, 
OTTiwMHoe OT nepBoro cooTHOLueH^fl (pophAara 
AMcnneH opeACTsa monne9\ (244, 115). 

8- CucTeMa no n.7, oTJinMaioiAaj^cfj Tew, mto 
nepBoe cooTHotueHMe cTopoH ^opMaxa Ancnnefi 
j^BTiPeTcs^ cxDOTHOujeHi^eM QjupoKOcpopMaTHoro 
AMcnne?!. 

9. Ct^CTeMa no n.1, oTJiHMaHDiAaflCfi TeM, mto 
oAi^H caiman m MHO>KecTBa B^AeocMmanoB 
(Y_M.U_M,V__M;Y_A,U__A,V__A) lAhAeer nepsoe 
cooTHoiueHMe cTopoH ct)opMaTa Ai^onne5R 
cpeACTBa mcnne9\ (244, 115), a eiAe oa^^h 
cumari M3 MHO>KecTBa Bi/iAeocurHanoB 
(Y_M , U_M , V_M ; Y__A , U_A, V_A) nweeT BTopoe 
cooTHOLiieHne CTopoH cfDopwaTa py\cnne9\, 
OTJii^MHoe OT nepBoro cooTHomeHHsi c|DopMaTa 
AMcnnej? cpeACTsa A^cn/ies (244, 115). 

10. CwcTeMa no n. 9. ornma\oii\a9\c9\ tbm, 
MTO nepBoe cooTHOLueHne cTopoN ct)opMaTa 
Ancnnefi y?BnfteTC5i oDOTHOLueHMeM 
ujnpoKoct)opMaTHoro AMcnnen. 
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11. CMCTOMa no n.1. OTDHMaK^iAajRcn tbm, mto 
cpeACTBO o6pa6oTKH (304, 306) BKJiKSMaeT b 
ce6H cpeACTBO Bbi6opoMHoro cpesbieaHUfi n 
cpeACTBO BbiGopoMHOi^ i/iHTepnonyiL^HH Ka>KAoro 
H3 nepBoro n BToporo cumanoB H3 Mucna 
MHOJKecTBa BMAeocurHaJioB 
(Y_M,U_M,V_M;Y_A,U_A,V_A), 

12. CwcTewa no n. 1, OTJiUMaioiAaflc?! tbm, 
MTO cpeACTBO KapTorpa4)vipoBaHU!5i (50. 113) 
BKnioMaeT b ceGn cpeACTBO o6pa30BaHH« 
pacTpa An« oneKxpoHHO-nyMeBoii Tpy6KM (244). 

13. CMCTeMa no n. 1, oTnt/iMaiotAaj^cji tbm, 
MTO cpeACTBO KapTorpa4)!/ipoBaHMfl (50, 113) 

BKniOMaBT B Ce65^ CpBACTBO (113) 

cjDopMMpoBaHMfi m\n\A^pa-xopa aAPBca 
AncnneH Ha >khaki^x Kpi^cTannax (1 1 5). 

14. CHcreMa no n.1, OTnuHaioiAasicjq tbm. mto 
H3o6pa>KeHne BbixoAHbiM BMAeocumanoM 
(Y_MX,U_MX,V_MX) HBJifieTO?! HssaswicuMO 
perynt/ipyeMbiM no paswepy bo esai/twHO 
nepneHAHKyn^pHbix HanpasneHi/inx, npHMew 
cpeACTBO KapTorpactDHpoBaHM^ (50, 113) 
o6BcneMHBaeT perynnpoBaHMe pasMepa 
l/!306pa>KeHi/ifl B OAHOM H3 HanpaBfiBHHPi, a 
cpBACTBO o6pa6oTKi^ (304. 306) o6ecnBMHBaeT 
pBrynnpoBaHi^e paswepa n3o6pa>KBHHfi b 
ApyroM HanpaBJiBHHt^ H3 HHcna HanpaerieHUM. 

15. CucTBMa no n.1, oTnimaiOLAaflCfl tbm. mto 
M3o5pa>KeHMe, npeACTasneHHoe BbtxoAHbiM 
BHAeocwmanoM (Y_MX,U_MX.V_MX). ^Bfis^eTca 
HesaBUCMMO perynnpyeMbiM no paswepy b 
ropi^30HTanbHOM m sepTHKanbHOM 
HanpaBneHMf?x, npviMBM cpeACTBo 
KapTorpact)i^poBaHi4K (50, 113) o6ecneMMBaeT 
peryjinposaHne pasMepa M3o6pa>KeHHJi b 
BepTi^KaribHOM HanpaaneHUM nocpeACTBOM 
ynpaBJieHM?? BbicoToJ^ KaApoBoi^ paasepTKii, a 
CPBACTBO o6pa6oTKM (304, 306) o6ecneMi/iBaeT 
peryjinpoBaHMe pasMepa M3o6pa)KeHM5i b 
ropn30HTanbHOM HanpaBneHWM nHTepnonnMi^efi 

Bbt6opOK BHAeOAaHHblX. 

16. CidCTBMa no n. 1, oTjiviMaKDu^a^icJi Tew, 
MTO cpeACTBO KapTorpacfii^poBaHUfi (50, 113) n 
cpBACTBO BweoTBpMMHana (244, 115) 

BbinOHHBHbl C B03M0>KH0CTbK) pa60Tbl C 
HBMBp6CCTpOMHb!Ml4 MSpBAyHDlAMMUCfl 

BMA^ocHmanaMn 

(Y_M ,U_M , V_M ; Y_A, U_A.V_A) . tiMBtomi^Mii 
cKopocTb cTpoMHoDi pasBBpTKH, onpeABJifiBMyio 
BennM^iHoPi nfH, fab fH HBnjiBTCfl o6b!MHoPi 

CKOpOCTbK> CTpOMHOPi paSBBpTKH Vi n ABnHBTCH 
qSJlbtM MHCJ10M, {/I BKrtKDMaeT B CB6?i cpBACTBO 

npso6pa30BaHMfi Bi^ABOci/tmanoB 
(Y_M , U_M ,V_M ; Y_A, U_A, V_A) , hmbk) lahx 
MepeccTpoMHO MepeAyK5LAkiPicsR cfDopwaT n 

CKOpOCTb CTpOMHOl^ pa3BBpTKl4, OnpeABTIJIBMOi;^ 

BBJii/iMUHoi?! nfH. B Bt/JAeocMrHajibi 
(Y_MN.U_MN.V_MN;Y„AUX,U_AUX.V_AUX), 
nMeiou4i^e HeMepeccTpoMHbiC^ MepeAyioiunPicy? 

BHABOCjSOpMaT \A CKOpOCTb CTpOMHOJ!* paSBBpTKM, 

onpeABJifieMyK) BenuMMHoK nfH. 

17. CMoreMa no n.1, oTnnMaiou4af?cfi tbm, hto 
BtcnioMaeT b ce6fi BTopoe cpeACTBO Bbi6opKM 

(60) ATI?! npOBBABHlxl?! Bbl6opa Me>KAy BblXOAHbIM 

BweocMrHanoM (Y_MX,U„MX,V_MX) m APyruM 

BXOAHbIM BHABOCl/imanOM, KOTOpblCl CB«3aH CO 

cpeACTBOM KapTorpacf)uipoBaHHSi (50, 113) no 
nyTM npoxoKABHUfi cumana. KOTopbiPi o6xoaht 
cpeACTBO o6pa6oTKH AaHHbix (304, 306). 

18. CucxeMa A^cnnefi, BKnioMaioiAafi 
cpeACTBO Ai^cnne?? (244, 115), HMBHDiABe 

COOTHOLUBHUS CTOpOH !iJMpOK04)OpMaTHOrO 

AiicnnB?!, cpBACTBO (50, 113) 
KapTorpacJ^npoBaHMfi BbixoAHoro BHABocumana 
(Y_MX,U_MX,V_MX) Ha cpeACTse Ai^cnney? 
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(244. 115). Ka)KAbi£^ MHOKecTBa 
BMAeocMmanoB (Y_M ,U_M ,V_M ;Y_A,U„A,V_A) 
nwieer nM6o b o6uJieM o6b(MHoe cooTHoiueHwe 
cTopoH cfjopMaia monne9\, n\A5o yKaaaHHoe b 

06U4eM COOTHOLUeHMe CTOpOH 

ijjMpoKOc|3opMaTHoro pyicnne^ cpeACTsa 
AMcnnej? (244, 115), nepobiPi n BTopoS^ 
BWAeonpoueccopbi (304. 306). Ka^bi^^ m 
KOTopbix BKnHDMaer b ce6f? cpeACTBO 
cpesbiBBHUH \A HHiepnonvipoBaHMf? 
BHAeocumanoB (Y_M ,U_M ,V_M ;Y_A.U_A,V„A) 
jo^9\ cooTBeTCTByNDiAero, no Mepe 
Heo6xoAi^MocTn, MaHmyrwApoBBHrn no 
MeHbLuePi Mepe AByMfi cutmanaMM. M3 Miicna 
MHOxecTBa BMAeoonrHanoB 
(Y_M , U_M , V__M ; Y_A. U__A. V_A) . cpeACTBO 
nepeicniOMeHi/tjR (SW1, SW2. SW3. SW4) An« 
o6'hej3y\HeH\A9\ nepBoro h BToporo 
BMAeocMmanoB (Y_M ,U_M ,V_M iY_A,U_A,V„A) 
B KaMecTBe BxoAHbix ci/irHaiioB b 
BMAeonpoi^eccopbi, cpeACTBO (312) Bbi6opKH b 
KaMecTBe BbixoAHoro BMAeocumajia 
(Y_MX,U_iVlX,V_MX) OAHoro m nepBoro v\ 
BToporo cHmanoB m3 Mucna BHA^ocv^rHanoB 
(Y_MN.U_MN.V_MN;Y_AUX,U_AUX,V_AUX) B 
o6pa6oTaHHOM bma©. TaK mto n3o5pa>KeHMe, 
npeACTasneHHoe BbixoAHbiM BMAeockirHanoM 
(Y_MX,U_MX,V_MX), SBJiHBTCJ? AncnnesM 
OAMHapHoro mo^peoKBHm, m o6-beAMHeHMf? 
nepBoro i/i BToporo ct^manoB m MMcna 
BMAeocMmanoB 

{Y„MN,U_„MN,V_MN;Y„AUX,U_AUX,V_AUX) B 
o6pa5oTaHHOM bmab, TaK mo i/i3o6pa)KeHne, 
npeAcraBneHHoe sbixoAHbiM BHAeocumanoM 
(Y_MX.U_MX.V_MX). HBfifieTcyi A^cnjieeM 
MHO>KecTBeHHoro M3o6pa>KeHidFi, 0Tni4MaK)iAaHC« 
IBM, MTO coAep>Ki/iT cpBACTBO (340) ynpaBneHHJi 
cpeACTBOM KapTorpacf)MpoBaHi^5^ (50, 113), 
nepBbiM M BTopbtM BMAeonpoi4eccopaMi/i \a 
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cpeACTBOM Bbi6opKH (312) perynnpoBaHi^H 
Ka>KAoro M3o6pa)KeHnyi, npeACTaBneHHoro b 
BbixoAHOM BktA^ocumane (Y_MX,U_MX,V__MX) 
B cooTHOiyeHUM cTopoH ciDopMaTa A^icniief? n 
xapaKTepucTMMecKowi oxwomQwywA H3o6pa>KeHM5i, 
no Mepe Heo6xoAHMOCTi4, aha Bbi6opoHHOM 
peanwsaL^MM MHo>KecTBa cjDopMaTOB Ancnnef? 
MHOKecTBeHHoro M3o6pa>KeHHfi Ha cpeACTBe 
BMAeoTepMMHana (244, 115). npuneM HeKOTopbie 
cf)opMaTb! M3 Mucna MHOKeCTSa C|30pMaT0B 
AHcnnej? npeACTaBJiJifOT pasnnMHbie cumanbi H3 
MMcna ButAeocumanoB 
(Y_M , U_M , V_M ; Y_A, U_A, V_A) , nweioiMMX 
cooTHOLiieHUJi CTopoH ct)opMaTa Ai^cnneji, 
oTJiMMaioiMwecfi Apyr ot Apyra, n no MeHbUjet^ 
Mepe OAHO KOTopbix oTHMMaeTCfi OT nepBoro 
cooTHOiueNUR cTopoH cj^opwaTa AJ^cnnef? 
cpOACTBa BHAeorepMUHana (244, 115). 

19. CucTewa no n.18, oTnnMaK)iAafic?i TeM, 
HTO Ka>KAoe n3o6pa>KeHne b Ka>KAOM cfDopMaTe 
H3 MMcna MHO>KecTBa cjDopMaTOB Ai^cnne?? no 

CyTH CB050AH0 OT HCKa>KeHHfl 

xapaKTepHCTMMecKoro oTHOLueHM?? n3o6pa>KeHi4?i. 

20. CucTewa no n.18. 0TnnHaf0LAaj^c5^ TeM, 

MTO MHOXeCTBO cjDOpMBTOB A^CnneH COCTOUT kl3 
OCHOBHOrO H306pa>KeHH?l COOTHOmeHM?! 

lywpoKocpopMaTHoro A^icnnea y\ HanoxeHHoro 
BcnoMoraTenbHoro n3o6pa>KeHHfl, HMeioiAero 

06bNH0e COOTHOlUeHl/te CTOpOH cfDopMaTa 

AMcnnefl. m ocHOBHoro M3o6pa>KeHHH o6biMHoro 
cooTHOLueHMfl CTopoH (jDopMaTa At^onjie^ y\ 
Hano>KeHHoro BcnoMoraTenbHoro M3o6pa>KeHi4a, 
MweiouLiero cooTHOuueHne cTopoH 

LunpoKOcfopMaTHoro Ancnnefi, 

21 . CMCTBMa no n.20. oTJinMaioLAaficy! tbm, 
MTO Ka)KAoe ki3o6pa>KeHi^e b Ka>KAOM c[3opMaTe 
M3 MHOKecTsa cpopMaTOB AMcnneJi no cyTH 
CB060AH0 OT MCKa>KeHi^f? xapafcrepi^cTr^MecKoro 

OTHOliieHMfl M306pa>KeHMfl. 
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